
NOTICE! 

ALL DRAWINGS 
ARE LOCATED 

AT THE END OF 
THE DOCUMENT 



I I !!I I! Ill! 

"LSAFEnPLAN 
(ACCXDE" -ON SAFGN PROGRAM PLAN) 
ROCKY FWTS PLANT PHASE XI RFI/RI 903 PAD, 

MOUND, AND EMT TRENCHES AREAS, (OPERABLE UNIT 2) 
ROCKY FLATS PLANT 

APRIL 1991 
CONTXACI' NO. BA7l956 PB 

VERSION 0.0 

1111 I!Y 

WCFS Project No. 4006 
W E  Project No ZZ67E 

BZ-A-000515 



Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats 
Plant Phase lI RFXAU 903 Pad Mound, and East Trenches Area (Operable Unit 
2) Rocky Flats Plant Apnl 1991 
Document Control Number RFiRh4RS-97-079 Revision 0 0 
EGBG, Rocky Flats, Inc 

EMERGENCY TELEPHONE NUMBERS 

Site H d t h  and Safety Officer 
Grcgg Miller 

Burrneu Unit Herhh md Safety 05cer 
M.rltes.mr 

(303) 966-5874 

(303) 740-m 

(303) 740-2Mo 

%Hour htdhtion Huhh/s.lety Coordurrtor (303) %6-2911 

' Fie (303) %6-2911 

A m b u h a  (303) 966-2911 

P o w  center (303) 629-1l23 

security (303) 9662911 

Police (303) 966-2911 

THE W-C TRAIIJIR IS LQCA'IED AT: 901 Contnaor'r Pad, Truler No 22 



Health & Safety Plan (Accident Preventron Safety Program Plan) Rocky Flats 
Plant P l u s  II RFyRI 903 Pad Mound, and East Trenches Ana, (Opcrable Unlt 
2) Rocky Flats Plant Apnl 1 9 9 1  
Document Control N~mbcr R F M S - 9 7 - 0 7 9  RmSlon 0 0 
EGCG, Rocky Flats, Inc e TABLE OF CONTENTS 

1.0 PROJECT IDENTIFICATION 

2.0 STAFFORGANIZATION 

3.0 SITEINFORMATION 

3.1 INTRODUCIlON 

32 PHYSICALFEATURES 

33 TOPOGRAPHY 

34 HYDROLOGY 

3 5  BIO-Y 

3.6 HISTORY OF OPERABLE UNIT NO (0112) 2 AND OUTLYING AREAS 

3.6.1 903PdArc.a 

3.6.1.1 
3.6.12 

3.6.1.4 
3615 

!XI3 Dntm Storage Site (MSS No. 112) 
903 Lip Site (IXS No. Us) 

Reacthe Metal Dennrctton Sdc (MSS No. 140) 
Gas Dctnaifirutirm Site (MSS No l83) 

3 d U  T d  T-2 Site (MSS NO 109) 

3.6.2 M d  Area 

3.62.1 

3623  
3.62.4 

M d  Site (Mss No. 113) 

Oil Bma Pit No. 2 (lHSS No. l!33) 
Plllet Burn Site @ISS NO. W) 

3- T d  T-1 Site (Mss NO. 108) 

4 4  woRKAcnvrm3 

5.1 OVERVIEW 

2a1e 
1-1 

2-1 

3-1 

3-1 

3-2 

3-2 

3-2 

3-2 

3-3 

3-3 

3 3  
3-7 
3-9 
3-9 
3-9 

3-10 

3-10 
3-11 
3-12 
3-12 

3-12 

3-13 
3-13 

3-13 

4 1  

5-1 

5-1 

3 
I 



Health & Safety Plan (Accident Prevention Safety P r o a m  Plan) Rocky Flats 
Plant Phaae II RFYRI 903 Pad Mound, and East Trenches h a ,  (Operable Umt 
2) Rocky Flats Plant ApnI 1991 
Document Control Number RFIRMRS-97-079 
EG&G, Rocky Flats, Inc 

Revialon 0 0 

TABLE OF CONTENTS (Continued) 

5 2  METHODOLOGIES USED TO COMPLETE THE HAZARD ASSESSMENTS 5-1 

5221 

522.2 

The Abaqdon, Injedroq md m o a  
Routes of Exporure 
The Inhabon Route of Expocure 

5-2 
5-3 

53 HAZARD ASSESSMENTS FOR EACH MSS SITE AND OUTLYING AREAS 55 

532.1 
5322 
5323 
5324 
5325 
5326 
532.7 

5329 
53110 
5 u  

903 Drum S t m  Site @iSS N0.112) 
903 Lip S i  (Mss No. US) 
RerctiVe M d  Dutrucbon Site (Mss No 140) 
Gas DetaociCicrtian Site (IHSS No. 183) 
Mound Site (Mss No. ll3) 
Oil Burn Pit No. 2 (MSS No. 153) 
Pakt Burn Pit (mss No. lS4) 

East Spray F e  Chtcr Aru (IHSS No. 2l6.2) 
East Spry F& South Aru @IS No. 2l63) 

5228 Trencher T-1 Throogh T-11 @rss  NO^. 108 lll.8) 

OUdyiDg kur (nar-Mss rittr rnthin OU2) 

5-7 
5-7 
5-8 
gs 
5-6 
5-9 
5-9 

5-10 
5-10 
5-11 
5-11 

61 I 



Health & Safety Plan (Accident Preventmn Safety Program Plan) Rocky Flats 
Plant Phase II RFYRI 903 Pad Mound, and East Tmchcs Ana,  (Opcrable Unlt 

I 2) Rocky Flats Plant Apnl 1991 
Document Control Number RF/RMRS-97479 
EGCG, Rocky Flats, Inc 

Revision 0 0 

TABLE OF CONTENTS (Cootloud) 

6 2  

63 

64 

6.5 

6.6 

6.7 

6.8 

BUDDY SYSTEM 

"ANDSAFETYLOGBOOK 

WORK ZONES 

6.7.1 Zoac 
6.72 
6.73 Suppat Zona 

==(cRz) 
. .  

71) sFIEspEcpIcHEALTIIANDsAFENuEQ~ 

7.1 INTRODUCIION 

iii 

6-1 

6-1 
6-1 
6-2 
6-2 
6-2 
6-3 

6-3 

6-3 
64 

6-5 

6-5 

6-5 

6-5 

6-6 
6-7 
6-7 

6-7 

6-7 
6 9  
6-9 

610 
6-11 
6-12 
6-12 

7-1 

7-1 



Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats 
Plant Phase II RFI/RI 903 Pad Mound, and East Trenchca h a ,  (Operable [init 
2) Rocky Flats Plant Apnl 1 9 9 1  
Documcnt Control Number RFiRh4RS-97-079 Revlaion 0 0 
EGBtG, Rocky Flats, Inc 

TABLE OF CONTENTS (Cootlnoed) 

72 P E R S O N A L P R O ~ M U I P M E N T  

72.1 aothinghspdon 
722 P d R o t c c c m E q * e n t h k  

722.1 LevelD 
722.2 ModficdLmelD 
7123 Levtic 
722.4 LevelB 
722.5 Rqimtors 
722.6 Perroad Protective Equipment for 

Workers 

73 REQUIRED LEVELS OF PPE PER TASK AND MSS 

73.1 L e d  D PPE 
732 LcvelModifkdDPPE 
733 LcvjcPPE 

74 MOIWl'0RINGI"RUMENTS 

75 MOIWl'0RINGSI'RAmIES 

75.1 

732 

7.6 ACIlONLEVELS 

7.7 WORKpRAcIlCEs 

7.7.1 E q u i p c a t M d a h g  

7-1 

7-1 
7-2 

7-2 
7-3 
7-3 
7 4  
7 4  

7-5 

7 4  

7 6  
7 6  
7-7 

7-7 

7-7 

7-7 

7 4  
7-9 
7-9 
7-9 

7-11 
7-11 

7-11 

7-12 
7-12 

742 I 

7-13 , 

7-u 



Health & Safety Plan (Accident Pccvent~on Safety Prognm Plan) Rocky Flats 
Plant P b  II RFYRI 903 Pad Mound, and East Trmchea Area, (Operable Unit 
2) R o c k  Flats Plant h l 1 9 9 1  
&cum& Control N ~ b a  RFW-97-079 
EGBG, Rocky Flats, Inc 

Rcvlsion 0 0 

TABLE OF CONTENTS (Caatinwd) 

7.72 Geaphyria 
7.73 Intrush Activirier 
7 7.4 Work D d q  DuLneu 
7.75 COlrfinedWorkSprce 
7.76 core 

7-14 
7-15 
7-15 
7-15 
7-15 

8.0 EMERGENCY RESPONSE PROCEDURES 8-1 

8.1 RADIO c 0 M M U " s  

82 EMERGENCY"H0NE 8-1 

83 MEDICALFACUTIES 8-1 

8.4 EMERGENCY REspoNsE PROCEDURES 8-1 

8-3 
8 3  
8-3 
8-4 
8-4 
84 
8-6 

9-1 

9.1 GENERAL 9-1 

92  pERs0"EL-W 9-1 

93   TIO ON RECORDS 9-1 

9.4 OOeUPAnONAL SAFeTY AND HEALTH ADMNBTJZATION 
p o R a r ( ~ F m ) a o o  9-2 

10.1 

V 



Health & Safety Plan (Accident Prrvcntlon Safety Program Plan) Rocky Flats 
Plant Phuc II RFVRI 903 Pad Mound, and East Trenches Arcs, (Operable Unit 
2) Rocky Flats Plant Apnl 1 9 9 1  

EGLG, Rocky Flab, Inc 
Docmd Control Nunrbcr RFIRMRS-97-079 R ~ S I O I I  0 0 e TABLE OF CONTENTS (Contlnucd) 

2-1 R E S P O ~ ~ A N D A I J T H O R I T Y O F H E A L T H A N D ~ P E R S O N N E L  2-2 

5-1 ESTIMATED AIRBORNE C O " T R A T I 0 N S  AND POTENTIAL HAZARD OF 
RADIOlSOTOPES FROM SOILS 5-6 

8-1 EMEROWCY TEIEPHONE NUMBERS 8-7 

n 



Health & Safely Plan (Amdent Prcvent~on Safety %gram Plan) Rocky Flats 
Plant P k  XI RFI/RI 903 Pad Mound, and East Tmchca Area, (Opcrable Unit 
2) Roclor Flats Plant Am1 1 9 9 1  
&umck Control Nun;bcr RF/Rh4RS-97-079 
EGBG, Rocky Flats, Inc 

Rcvlaron 0 0 

TABLE OF CONTENTS (Contlnucd) 

1-1 LOCATIONMAP 1-3 

1-2 ROCKY PUTS PLANT GENERAL MAP 14 

1-3 FA- MAP 1-5 

3-1 OPERABLEU"2PHASEIIRFI/RI HEALTH AND PIAN - SITE PLAN 
SUBSTANCESITES 3-4 

8-1 MEDICALFAUUTYMAP 8-2 

PLATE 1 In pocket 



Health & Srfcty Plan (Accident Prevention Safety Program Plan) Rocky Flats 
Plant Phase II RWRI 903 Pad Mound, and Ea& Trench- Area, (Opcrable Unlt 
21 Roclcv Flats Plant Arm1 1 9 9 1  
dOcum&tt Control N ~ k  RFRMRS-97-079 
EGBG, Rocky Flata, Inc 

Rcvlaion 0 0 a - 
TABLE OF C 0 " T S  (COatInutd) 

ATTACHMENT A - NARRATIVE OF WILDW FOUND AT ROCKY FLA'IS 

ATTACHMENT B - mCI'ERXSTIa OF RADIOISOTOPES FOUND IN OPERABLE 
UNIT NO. 2 (Om) 

ATTACHMENT C - -CIERBTICS OF NONUDIOACIWE HAZARDOUS SUBSTANCES 
FOUND IN OPERABLE UNlT NO3 (OU2) 

ACETONE 
CARBON DISWSDE 
CARBON-CHLORIDE 
CHLOROFORM 
l , l - D I C " E  
l , l -DICHLOROET"E (SYNONYM. VINYLDENE CHLORIDE) 
DI (2 -) PHTHALATE (SYNONYM BIS (2 -) 
PHTHALATE 
-BENZENE 
ETHYLENE DI-RXDE (SYNONYM l.2-DICHLOROETHANE) 
METHYL CHLOROFORM (SYNONYM l , l , l - T R I ~ R O E I X A N E )  
D ~ P " ~ L N I T R O S A M I N E ( ~ ~ ~ ~  N- 
N l T R 0 S O D I P N E " E )  
TEX'MCHIDROEI'HENE (SYNONYM P E R m R O e r r t v r )  
l , ~ " E T R A ~ R O E T " E  
' I ' R I C H I D R O ~  (SYNONYM. TRICHLOROETHENE) 
VINnCHWRIDE 
ToTALxYLENEs 

- OPERATINO PR-URE NO. HS-Io2, HEAT 

- OPERATINO PR-URE NO. HS-54 SAPETY PROCEDURES FOR 
TRENQ(: WNSI'RUCI'ION AND OTHER EXCAVATING OPERATIONS 



Health & Safety Plan (Accident Prrventron Safcty Program Plan) Rocky Flats 
Plant Phase II RFYRI 903 Pad Mound, and East Trenches h a ,  (Openble Unit 
2) Rocky Flab Plant Apnl 1 9 9 1  
Document Control Number RFRh4RS-97-079 Revlslon 0 0 
EGCG, Rocky Flab, Inc 

TABLE OF CONTENTS (Continued) 

ATTACHME" E - ESTIMATING AIRBORNE CONCPJTRATIONS OF RADIOISOTOPES FROM 
s o u  

ATTACHMENT F - EsIlMATINo AIRBORNE CONQPJTRATIONS OF VOUTILE AND 
sEhdlvoufl[tE ORGANIC COMPOUNDS FROM GROUNDWATER 

ATTACHMENT H - WC ACQDENTIINQDENT FORM 

ATTACHMENT I - EMERGENCY AURT SIGNALS 

ATTACHMENT J - INTERIM PlAN FOR PREVENTION OF CONTAINMENT DISPERSION 

A'ITACHMENT L - 0 R O A " A L  SRUCIURE OF ROCKY FLATS PIA" HEALTH AND 
SAFEIYAcIlMTIEs 



Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats 
Plant Phase II RFVRI 903 Pad Mound and East Trenches Area (Operable Unit 
2) Rocky Flats Plant Apnl 1 9 9 1  
Document Control Number RF/RMRS-97479 Revision 0 0 
EGLG, Rocky Flats, Inc a 

1.0 
PROJECT IDENTZFICATION 

APPROVALS 

Project Name: 

Project Number: 

Project Lourtion: 

WCC Administrative 
operating unit: 

WC Operating Group: 

Project Manager: 

Author of the Plan: 

Efiectlvt Dates: 

Phase II RFI/RI 
903 Pad, Mound and East Trenches Areas 
(Operable Unrt 2) 

WoodwardClyde Federal Sewices 

WoodwardClyde Consultants 
(WCC) 22567E 

P=) 4006 

Rocky Flats Plant 
Jefferson County, Colorado 

Denver ESE 

central 

Author 

Alan F. Claybourn 

W h m  M. Sams 

March 1, 1991 through I)eamber31, 
1992 

AlanClaybourn, PE 
Project Manager 

e 
1- 1 

Date 

.IM 2.4, /79/ . 



kiealth & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats 
Plant Phase II RFYRI 903 Pad Mound, and East Trenches Ana, (Operable Unit 
2) Rocky Flats Plant Apnl 1991 
Document Control Numbex RFiRh4RS-97479 Revision 0 0 
EG&G, Rocky Flats, Inc 

- 

0 This Health and Safety Plan presents health and safety requirements and guldelures for 
performance of the work required for implementation of the Phase II RFI/RI Work Plan for 

the 903 Pad, Mound and East Trenches Areas at the Rocky Flats Plant (RFP) It is rn com- 
pIiancc with applicable d o n s  of 29 CFR 1910 120 and was prepared arclusrveiy for use by 
emplayees of Woodward..Qyde (W-C) and its subcontractors This plan shall not be modified 
or uscd after the @ration date without written approval by the Project Manager (PM), H d t h  

and Safety 0- (HSO), and Corporate Manager, Health and Safety (CMHS). In addition, 
this plan shall not be used by firms or persons not under contract to W-C without written 
approval by W C s  Executive Vice President-Practice. niis plan IS not vahd until it is signed 

and dated by the Author, PM, and CMHS. Any modrfications to this plan must be approved 
by the individuals s i p g  on the title page or by their representatlves 

The proje~r’s location in relauon to the Denver area 1s shown m Figure 1-1, Location Map. 
Figure 1-2, RFP General Map, shows the boundanes of RFP, and Figure 1-30 RFP - Facilities 

Map illustrates the developed area of RFP. 

1-2 
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2.0 
STAFF ORGANIZATION 

This d o n  d e d i  project staff organization, with regard to the roles of the various positions 
on this project as they pertain to health and safety. The responsibilities and authonty of each 

Table 2-1. The responsr'bilities of RFP individuals with a role in health and safety are presented 
in Attachment L 

I subcontractor individual with a role in b d t h  and safety administrP tion are presented in 

W-C and W-C subamtractor personnel who have been identdied as hamg a potend for berng 

involved in the Operable Unit 2 field activities are listed below Others WIII be identified as 
activities progress. 

e 

e :  
Anderselr, Jeny J. 
Bell, Richard 
Bender, Joseph 
Bender, Patricia 
Bender, D a d  R 
Bianco, Ed 
Brooman, David L 
Bufo, David 
Burps, Dan 
Clayboum.AlnnF. 
Comer, Dad 
Coa,J& 
Dd Lago, Ed 
Doherty, John 
Durand, RayL 
Dunnd, Thomu K 
-Lury 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

a 

e 

e 

Ffeming, Richard L 
Olasgow, Willard 
Hen- Robert 
Holmes, Ron 
Hosey, Bert Lee 
Jehn, John 
Jon- Chuck 
Jubemrille, David M. 
LaRue, Bruce 
Lahn, Robert 

May, -4 

M-4 M y  
Miller, -g 

Kerry 

McGee, Gary Gale 

Montgomery, Brian 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

O'Brien, James P. 
Owenby, Robert K. 
Pachaco, Ken 
Ryan, Mike 
Rupp, Richard J. 
Rupp, Roben L 
SalIl&William 
Silva, Roderick W 
schreiber, Mike 
Shucy, Steven 
Spruce, David 

Trimbacb, Kent 
Van Santen, Luke 
Wilson, Robert 
Wigel, Matthew 
Zitek, James 

Terry, Tom 

Personnel to be assigned to Geld activities must be approved by the Site Safety Officer (SO)  

or HSO before commencing with field work at RFP. 

2-1 
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TABLE 2-1 

RESPONSIBlLITIE3 AND AUTHORITY OF HEALTH AND SAFETY PERSONNEL 

0 Direct and monitor the hnpiemcntation of the health and d e t y  prognm. 

Advise the president on health and safety matters. 

0 Issue directives, advisories, and hformation to the WCFS Corporate Manager, Health 
and Safety (CMHS). 

Advisc the CMHS on policy, IiabGty, and professrod practice issues 

Direct changes in the health and safety program. 

Determine and implement personnel disciplinary actions, as requirad. 

Review and approve the WCFS corporate health and safety budget. 

0 Appruvc and audit awporatc health and safety expenditures. 
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TABLE 2-1 
(Contmued) 

Provide industrial hygime/chemrcal safety guidance to WCFS HSOs. 

Audit key aspects of health and safety program and report efiectiveness to VPP 

Coordinate h d t h  and safety .ctivitieS of the business unit offices. 

Investigate reports of incidents or acudents and report accidents or incidents to the 
VPP. 

Coordinate a mutually benefciat cooperation with the WCC Health and Safety 
Admdstrator. 

Approve the qupliGatiorw of employees to work at hazardous waste sites 

Approve health and safety plans. 

Establish employee training and medical sundance procedures. 

Suspend work on any project that jwpardizu the health and safety of penomel, 

Acceu project files to perform health and safety audits or mvesti&ate 
accidents/incidents. 

Remove individuals from projects if their amduct jeopardizu their health and safety or 
that of amork- 

the 8 ~ h I l U l t S  Of bUSbm Ullit 

Perfam audits of aBEia and/or field H d t h  and Safety Activities. 

BUSINESS UNIT HEALTH AND SM"Y OF'FICER (HSO): william M. SIlnr 

0 coordinrte with project managers in matters of h d t h  and safety. 
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TABLE 2-1 
(Conmued) 

0 Develop or review and approve project health and safety plans prior to submttal to the 
CMHS for review. 

Conduct SUE training and orientation on health and safety related activities. 

Appoint or approve site safety o m  

Monitor compiiancc with health and safety p h  and conduct Ute au&ts. 

Assist project managen to obtain required health and safety equpment. 

Approve personnel to work on hpurrdous waste management pr~jects wth regard to 
medical examinations and health and safety trahng. 

Suspend work or o t h d  limit exposures to personnel if health and safety plan 
appeara to be unsuitable or bdequate. 

0 Direct paso~el to change work pnctlces d CXIsting practices are deemed to be 
hazardous to health and safety of pcmonnd. 

Remove pmonnel from projects if their d o n s  or condition endangers their health and 
safety or the health and safety of coworkers. 

following a tempomy arspeauon that was based upon . .. Approverestartoffield- 
h d t h  and safety oonridention. 

PROJECX'MANAGERAND SITE MANAG= Al Claybourn/Ken Pacheco 

Enrurc that the project is @med in a manner consistent with the WC health and 
safetyPs=  

0 provide the HSO with the project information needed to develop health and safety 
P h  

Ensure that the project healtb and safety plans arc prepared/approved and properly 
implemented in a timely manner. 
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TABLE 2-1 
(Contmued) 

Ensure that adequate funds are allocated to fully implement project health and safety 
P h  

Ensure compliance with health and safety plans of contractor personnel. 

Coordinate with the HSO on health and safety matters. 

Amsign an HSO approved SSO to project and, if necessary, wgn a suitably qualified 
rep&ccment. 

Temporardy suspend field activities, if health and safety of personnel are endangered, 
pending an duation and approval for resumpaon of work by the HSO and/or CMHS 

Temporarily suspend an individual from field activities for infract~ons of the health and 
safety plan, pending an evaluation and approval for rcsumptson of work by the HSO, 
and/or CMHS. 

SITE SAFETY OFFICER (SSO): Oregg Miller 

The SSO will be appointed by the Project Manager with the approval of the HSO. 

Direct h d t h  and safety &tics onsite. 

Rqpoit immediately all safety-relrted incidents or accidents to the HSO and project 
-w* 
Assist project managers in dl rrpsetr of hplementrng health and safety plans. 

Maintain health and safety ecluipa3eat on site 

Implement emergency procedures as rtqutd. 

~pprove personnd to work in the field on the Phase II RFI/RI for Operable Unit 2 

2-5 
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TABLE 2-1 
(Continued) 

Can temporarily suspend field activities, if health and safety of p e r ~ o ~ e l  are 
endangered, pending furtber amsideration and approval for ruuxnption of work by the 
HSO and/or CMHS. 

0 Can temporarily suspend an individual from field activities for infractions of the health 
and safety plan, pending further considcrabon and approval for resumption of work by 
the HSO and/or CMHS. 

HEALTH AND SAFETY TECHNICIAN (HST): As assigned by the Site Manager 

The health and defy tschniciana (HSTs) shall assst the SSO in implementing site Health and 
Safety Plans (HSP). An HST will be present (m the immediate Viciruty) d m g  sll actnrities 
involving drilling, trenching, or sampling of wastes or soils. None of these activiws shall be 
permitted in the 8beeMx of an HST. 

l 

Ensure that each individual within &/her jurisdiction complies with the provisions of 
the HSP. 

Provide omsite air monitoring during field activities. 

Audit safely p m t h  used by omsite teams 

COmmuniate with oomrrrmd post for on-site actwitis 

0 S u p d m  ~tminat ion,  monitor workers for hut or cold ttress, and distriite 
h d t h  d rrfely equipment. 

Initiate appraprirtc emergency procedures. 

The health and safety technich shall have the authonty to sttap work in case of an imrmnent 
safety hazard or potentially dangerous situation. After stopplng work, the health and safety a technicim shall immediately c01w1t the sso. 
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3.0 
SITE INFORMATION 

3.1 INTRODUCIlON 

The Rocky Flats Plant (RFP) began operations in 1952 and is part of the nationwide nuclear 
weapons development, production, and research complex currently administered by the 

Department of Energy (DOE). Rimaxy production actwitia include fabrication of nuclear 
weapons components from beryllium, plutomum, stamless steel. and uranium; assembly of 

amponen& and chemical recovery and purifiurtion of recyclable transuramc radionuclides. 
The major classes of waste generated indude solid waste, hazardous waste, radioactwe waste, 

and mixed (radioactive and hazardous) waste. 

Accidental releases of wasta have occuind over the years The Environmental Proteaion 
Agency (EPA) published the finrl decision to add Racky Flats to the National Priorities List 
in the Oaokx 4,1989 Fed- ' . Cleanup at Rocky Flats is being conducted under two 

major environmental laws according to an Interagency Agreement (IAG) (dated January 22, 

1991) between the DOE, EPA, and CDH (1) the Comprehensive Environmental Response, 
Compensation, and UbiIity Act of 1980 (CERCLA, also known as Superfund), which addresses 
inactive waste dhposal sites at the pknt; and (2) the Resource Cowervation and Recovery Act 

(RCRA), which addrmm past and active storage and dispoJal areas of the plant. 

@ 

RFP is located a- of Demer in anvIf Colorado. The Plant consists of approximately 
6J50 aQca of fedcnny owned land Major buildhe are located within I plant security area 

of approJtinutely 400 a- The plant security area is surrounded by a buffer zone of 
appoxhateiy 6,lSO auca The entire frcility is roughly bounded by State Highway 93 on the 

west, State Hmy 128 on the north, In&- Street on the east, and State Highway 72 on the 

South. 
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3 3  TOPOGRAPHY 

The natural environment of RFP and vicinity is influenced primarily by its proximity to the 

Front Range of the Roclcy Mountains. The Plant is d i r e  east of the north-south trending 

Rocky Mountains, with an elevation of approximate 6,000 feet above sea level. RFP is located 
on a broad, urstward-doping plain of overlapping alluvial fans developed along the Front Range. 
The fans extend about 5 miles in an cdawud direction from their origin in the abruptiy rising 

Front Range and terzniuate on the east at a break in dope to rolling hills. The Continental 
Divide is about 16 des west of the Pbt. 'Ihe Plant S d t y  Area is located near the eastern 

edge of the fans on a terrace between streamcut valleys (North Walnut C r a k  and Woman 

creek). 

3.4 HYDROLOGY 

There is amsiderable interaction between surface water and groundwater. Surface water and 
groundwater flow in he ummiinec, rystcm is gerraaity from west to east. @ 

3 5  BIO- 

Animal life inhabiting RFP and its buffer zone consists of speciu rtsoCirted with Western 

prairie regionr. ThC most common large munmll is the mule deer, with an estimated 100 to 

125 permanent residcntrr There are a number of mull carnivoreq such as coyote, red fax, 

striped Ihmlr. and Iong-ded wed .  A profdon of d herbivorer a n  be found throughout 

the Plant site rad Mer zone, adsthg of @u such aa the pocket -her, whitatriltd 

jrdcnbbit,radthemcrdowvolc. Bull~~k~mdrattIesnnkeruethem~~tfrequentlyobwrved 
reptiler. Euranyel(~~-belliednanhrvcrLoban~een. Wcsternpl.inrgartermrkesue 
found in and around many of the ponck 
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3.6 HISTORY OF OPERABLE UNIT NO. 2 (OU2) AND OUTLYING AREAS 
a 

Site descriptions presented in the following sections are taken from the finalPhase II RFI/RIFS 
Work Plan (AUW) Rocky Flats Plant 903 Pad, Mound and East Trenches Areas (Operable 
Unit 2) 12 Aprir 1990. These descriptionr are based on historical records, aerial photography 
review, and interviews with Plant personnel Further characterization of each site based on 
other historial reportr is also included in the following discussions. 

For the purposes of this Health and Safety Plan, OU2 has been subdivided into four areas: the 
903 Pad Arm, the Mound Area, the East Trenches Areas, and Outlying Areas The first three 

of there areas are further subdivided into Individual Hazardous Substance Sites MSSs with an 
assigned reference number. The fourth area consists of outlying areas surrounding each IHSS. 

3.6.1 903 Pad Artr 

a Five IHSSs arc louted within the 903 Pad Area (Figure 3-1). These sites are: 

903 Drum Storage Site @Iss No. 1l2) 
903 Lip Site @Iss NO. 155) 
Treach "-2 Site (IHSS No. 109) 
Reactive Metal Dertructioa Site @ISS No. 140) 

Gas DetaxXcation Site @Iss No. 183) 

A brief history of each Mss within the 903 P8d Area is provided in the following sub8ectionr 

The 903 Drum Storage Site is located in the eastern portion of the Plant Security Zone This 
area was used from October 1958 to Januuy 1967 for storage of radioactively contaminated oil 
drum. Presented below is a deraiption (extracted from chkhs, 1970) of drums stored at the 
D m  Storage Site * 
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"Most of the drums transferred to the field were nomural 55-gallon drums, but a 
si@cant number were 30-gaiion drums. Not all were completely full. Appromately 
three-fourths of the drums were plutoniumantarninated, while most of the balance 
contained uranium. Of those containmg plutoruum, most were lathe coolant conslstlng 
of a straightchain hydrocarbon mineral od (Shell Vitrea) and carbon tetrachloride m 
varying proportions. Other liquids were mvolved, however, including hydraulic oh,  
vacuum pump oil, trichforo-ethylene, perchloroethylene, dicone OIIS, acetone stdl 
bottoms, etc. Originally, contents of the drums were mdicated on the outside, but these 
markings were made illegiie through weathemg and no other good records were kept 
of the contents. Leakage of the oil was recognized early, and in 1959 or posslbly eariier 
ethanolamine was added to the oil to reduce the corrosion rate of the steel drums." 

Drum leakage was noted at the 903 Drum Storage Site m 1964 durmg routine drum handling 

operations @ow Chemical, 1971). Corrtctive aaon conmted of transferring the contents of 

leaking drums to new drums and fencing the area to restrict a- (Dow Chemical, 1971) 
Approxlmatdy 420 drums leaked to some degree, and, of these, an estunated 50 leaked theu 

entire contents @ow Chemical, 1971). An estunated 5,OOO gallons of liquid (Freiberg, 1970) 
containing 53 curies (Ci) of plutonium leaked mto the soil (Dow Chemical, 1971). A heavy 
rainstorm in 1967 spread con taminants to a ditch south and southeast of the drum storage site 

' 0 (Dow Chemical, 1971). 

The shipment of drums to the 903 Drum Storage Site ended in January 1967 when drum 

removll effortJ began. R e m d  of d drums and wastes was completed in June 1968. 

Presented Mow is a chronology of the 903 Drum Storage Site cleanup as described by Freikrg 

(1970). 

From January 23,1967 through Much l0,1%7, uranwm oil drums which were in good 

condition were t r t n s f e r r t d  to Building 774 and proassad 

Building 903 . . . on Much 10, 1967, started p d g  oil drums. This building was 

designed to preater the oil pnor to traderrmg pfutoruum contaminated oil to Building 774 

for frnal processing. 
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From March 10, 1967 through May 18, 1967, there were a total of 191 drums of 

plutonium contaminated oil filtered and shw>ed to Budding 774. 

On May 18, 1%7, operations at Building 903 were disconmud due to the amount of 

time this prOcesSwas taking. 

Dium-todrum transfer in the Geld began May 18, 1967, and the drums were [SIq 

shipped to Building 774 without prior filtration in Burlding 903. 

From March 17,1967 through May 10, 1967, in addition to the plutonium transfers, there 
were 297 drums of uranium contammated Alk-Tri waste shipped to Burldrng 774 and 

P- 

May l0,1%7 through May 28,1968, a total of 4,826 drums contaming 50 gallons of od 

each were sent to Building 774 and procud .  

During the trander operations, it was noted that at the bottom of all drums 8 deposit of 

sludge remained after runoval of the oil. This sludge varied in depth from 44 inch to 3 
inches and averaged approximately 1 in& By drum counter results, the sludge within 
the empty drums contained a total of 5, 152 grams of plutonium. These empty drum 
were later dbposed of by adding Oil Dry and MicroCd to absorb the sludge The drum 
containjng the plutoNwn sludge and atmoorbent were then incased in plrwtic, placed in 
boxes, and shipped to the burial grounds.' 'Ibe location of the burial grounds is not 

provided. 

There were 0- a total of 5,237 druma 8t the drum storage site when deaaup operations 
began in 1967. After transfer of the contents to new drums, 4,826 drums were transported to 
Building 774, of which 3,!572 drums contained plutonium-contaminated oiL Thir leaves the 

contents of 4 11 drums unaccounted for. The most probable explanation for this discrepancy is 
a combination of the following factors according to Freiirg (1970): 
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a All of the drum orighlly Sent to the storage site were not completely full 

l 
Some of the volume was taken up by the sludge that was discarded with the empty 
barrela 

Leakage out of the barrels and onto the ground occurred 

Information provided by Freiberg (1970) indicates that an estimated 5,OOO gallons of od leaked 

from drums onto the pound at the Drum Storage Site. This estimate was based on the memory 
and knowledge of those involved in site operations (Freikg, 1970). 

In November 1968, site mding began at the 903 Drum Storage Site in preparation for applymg 
an asphalt cap over the area This work included moving 'slightly" contaminated sod from 

around to inside the f d  area (Freig, 1970). A total of 33 drums of radioactively 
contaminated rocks were r a n d  from the area in May 1969, and two courses of dean fill 
material were placed over the site during the late summer of 1969. The asphalt was applied in 
October 1969, and in February 1970, additional road base course material was apphed to soils 

directty east and south of the asphalt pad due to mil contamination (Freikrg, 1970) 

a 
The asphalt containment cover is rectangular and oriented north-south (370 feet) and east-west 
(395 fat), The pad slopes slightly to the northeast at a drop of 1 foot per 100 feet. The 

asphalt cover h rppr0aimrtely 8 adtimctcn (an) (32 inches) thick and it is underlrin by 

approatimatdy l5 an (6 Mea) of loorre gravel and 8 an of mil fill. 

During dnun rund and dernup activities associated with the 903 Drum Storage Site, winds 

redistrihted plutonium beyond the asphalt pad (not present at that time) to the south and east. 

An estimated 1 Ci of plutonium was redistriiuted beyond the pad, and, of that 1 Ci, 
approximate& 036 Ci is believed to have been dqxnrted in the 903 Lip Site (Barker 1982). 

The most ConWtinatzd area was i ,nediately adjacent to the pad to the south and southeast. a 
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@ Surveys at the time of the drum removal project and subsequent annual sod Sampling from 1969 

to 1972 showed 8 maximum! plutoniub concentration of 2,258 pmCunes per gram @Ci/g) in 
the top 5 cm (2 inches) of soil at the 903 Lip Site (Barker, 1982) 

Soil cleanup efforts were undertaken in 1976,1978, and 1984 to remove plutoniumcOntaminattd 

soils from three different areas within the 903 Lip Site. The 1976 soil removal operation began 
in June 1976 and ended in September 1976. This cleanup cowted of handacavating 
contaminated soils b m  an area near the Reawe Metal Destruction Site untd soil- 

contamination levels were below the detection b t  of the Field Instrument for Detcchon of 

Low Energy Radiation (FIDLER). l[he d e t a o n  kmit of the FIDLER is 250 counts per 
minute (cpm) (Barker, 1982). The excavated area was covered wth dean top soil and reseeded 

with native gmsses. Thirty-five boxes, weighing a total of 125,OOO pounds, were removed and 

shipped off site for disposal during the 1976 cleanup (Barker, 1982) 

The 1976 soil-removal technique of h a v a t i o n  was in&dent, considering the large 

amount of contaminated sob requiring remod at the 903 Lip Site. In June 1978, a second soil 
removal p r o j e  began north of the 1976 r e m d  Using a frontad loader alone and with a 

bulldozer. AU soil that 2,OOO qm, as determined by a FIDLER survey, waa removed. 
, @ 
I Cleaned areas were reameyed and soil removal contmued until background readings 

(approximately 250 cpm by a FIDIER survey) were obtained. TOPSOJ. was then applied to the 
excavated area, and the aite was revegetated with native grasses During the 1978 sod removal, 

1,448 boxes, weighing 8pproxbtely 4.7 d o n  pounds, were removed and &@ped off site 

(Barker, 1982). 

I 

Approxhatdy 0 3  Ci of plutonium were runwed from the 903 Lip Site during the two soil 

removal projects. Thir quantity is h..rwl on an average soil plutonium concentration of 545 

pCi/g and a soil density of 1 gram per arbic centimeter (&m3) (Barker, 1982). 

A third soil cleanup was performed along the eastan edge of the 903 Lip Site in 1984. A total 

of 214 tri-wall pallets of contaminated soil were removed from the area. The excavated area 

was b a a e d  Witb clean topsail (sctlock, 1984). 
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3.6.13 -No. 1m 

Trench T-2 is located south of the 903 Drum Storage Site and west of the Reactive Metal 
Destruction Site. This trench was uscd before 1968 for the disposal of samtary sewage sludge 

and flattened drums Contaminated with uranium and plutomum. This trencb is believed to 

measure appmximatdy 15 feet wide by 200 feet long by 5 feet deep (Rockwell International, 

1987). Barrels were noted in the western end of Trench T-2 dunng 1987 investigaaons. 

3.6.1A J 

The Reactnre M d  Destruction Site is located on the W i d e  south of the 903 Drum Storage 

Site. niis site was uscd during the 1950s and 1960s primardy for the destrumon of k h u m  
metal (US. W E  1986). Approximately 400 to SO0 pounds of metallic Wuum were destroyed 

on the ground s d c e  in this area and the residues, primarily nontoxic ltthium carbonate, 

buried. Smaller unknown quantities of sodium, calcium, magridurn, solvents, and unknown 
liquids were also destroyed at this location @Isley, 1978). 

Based on review of historical aerial photography, the Reactive Metal Destruction Site was used 
from 1968 to 1971. Barrels were noted in the southwestern corner of IHS No. 140 during 1987 

investigations (U.S. DOE, 1990). 

Building 952, located south of the 903 Drum Storage Site, waa used to detoxify vanous gases 

from lecture M e a  between June 1982 and August 1983. Ibe lecture bottles held 

approximately 1 liter of comptcsscd gas each. The gasu consisted of various types of nitrogen 

oxides, drlorinc, hydrogen sulfide, sullur tetrafluoride, methane, hydrogen fluoride, and 

ammonia that were used in Plant ruarch and development work. Gas detaxification was 

accomplished by using various commercial neutralizaoon processes available at the time. After 

neutralization, gbswarc used in the process was triple-rinsed, crushed, and deposited in the 

present landfill. The neutralized gases were released to the ervironment during detoxdkation. - 
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The Mound Area is composed of four sites (Figure 3-1). These are: 

Mound Site @ISS No. 113) 
Trench T-1 Site @Iss No. 108) 
Oil Burn Pit No. 2 Site @ISS No. 153) 
Pallet Burn Site @Iss No. 154) 

A brief history of each IHSS within the Mound Area is pmdcd in the followmg subseaions 

The Mound Site, located north of central Avenue in the eastern Plant Secunty Zone was used 
between April 1954 and September 1958 for drum dispoJaL Approximately 1,405 drum 

of 

about 70 percent hydraulic oil and 30 percent carbon tetradonde) were placed at h=d 
Site (Rockwell Iartemational, 1987). Records do not indicate that the barrels were 

buried (Cdkins, 1970). It is Likely that some of the cooIant also contained enriched uranium 
and plutonium (Rockwell International, 1987). Some drums a h  contained Pedene, a brand 

name of tetracblarocthene (PCE) (Sax and Lewis, 1987). Some of the drummed wastes placed 
in the Mound Site were in solid fonn (RodcwJ1 International, 1987). 

primuily contslrinsng depleted uranium and berylliumcontaminated lathe coolant (a . 

Qunup of the Mound Site WII wxmplished in May 1970, and the materids removed were 

the 1,405 drums rycmovcd from the Mound Site in 1970 @ow Chemical 1971). 
pack@ a d  d&d to ~1 0 f f - a  DOE hdiQ for disposaL L k d  below is 1 ~ 1  irwentoq of 
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_Contents 

903 3&@on drums of depleted uranium solid waste 

21 3&@on drums of depleted uranium od waste 

12 3O-gallon drums of plutomumcontamrnated 03 waste. 'The phtonrum 
content was so low that it was measurable only by the most sensitwe 
laboratory tschnique&" 

102 55-gallon drums of depleted uranium d i d  waste 

282 55-gallon drums of depleted uranium od waste 

85 

1,405 

55-gallon drums of emched uranium od waste 

TOTAL DRUMS 

Subsequent surficial sod sampling in the vicinity of the excavated Mound Site rndicated 0 4 to 
51 pCi/g activity. lhis ra&oactive contammation is thought to have come from the 903 D m  
Storage Site via wind dispersion rather than from drums previously stored at the Mound Site 

as it was limited to the surface (Rockwell International, 1987). 0 

The trench was used from 1954 until 1962 and contains approximately 125 drums flled with 
approrbmately25,000 kilograms (kg) (55,115 pounds) of depleted-uranium rhips @aw Chemical, 
1971) and plutoab chips coated with I small amount of kthe coolant (Rockwell International, 

1987). The estimated dimensions of Trench T-1 are 15 feet wide by 200 feet long by 5 f a t  

deep. Tkench T-1 was c o v c t c d  6th about 2 feet of sod, and the comas have been marked. 

Wecd-cutting activities in October and Noven~bcr 1968 unurthed two drums inadequately 
covefcd with fill material. Both drums wen sunpled and anaipd for total plutonium and 

uranium content before thy were dhposcd off site @Isely, 1983). The off-site disposal location 
is not known. One of the drums sampled contained an oil-watcr mixture with 55 pCi/l of 
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e plutonium and 23 x 10' pCi/g of uranium The other drum contamed an ody sludge with 4 6 

pCi/g of plutonium and 12 x 106 pCi/g uranium (Illslcy, 1983). 

011 Burn Pit No 2 b actually two parallel trenches that were used m 1957 and from 1961 to 
1965 to bum appromately 1,082 drums of oilcontamg uranium (Rockwell International, 

1987) In March and Aprd of 1957, the contents of an estrmated 169 uranium contammated 
waste od drums were burned. No further burnrng took place untd 1961 Frequent burning of 
waste od took place from June 1961 to May 1965 The contents of approxrmately 914 drums 

were burned during this tune. The drums used for the od burning operations were generdlly 
reused, however, 300 empty drums were discarded by flattening and burying them in the burning 

pits (Dow Chemical, 1971). The uranium concentrations of the burned waste oil is unknown 

The residues from the burnmg operations and the flattened drums were covered with backfill 
In 1978, the area was excavated to a depth of apprownately 5 feet and 239 boxes (56 cubic feet 

per box) of contaminated sodwere removed and shipped off site to an authorlzed DOE disposal 
site (Illsley, 1983). The off-site disposal location was not known 

a 
3.62.4 No. 1;Ti41 

An area southwest of Oil Bum Pit No. 2 was reportedly used to destroy wooden pallets in 1965 

The types of hazardous substances or radionuclides that may have been spdled on these pallets 
u unknown. This site was cleaned up and reclaimed in the 1970s (US. DOE, 198G). 

3.63 East Trenches A m  

The East Trenches Area consists of nine burial trenches and two spray irrigation sites A brief 

history of these IHSSs IS provided in the following subsections. 

Trench T-3 (IHSS No. 110) 

Trench T-4 (IHSS No. 111.1) 
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Trench T-5 (Mss No. 1112) 
Trench T-6 @IS No. 1113) 
Trench T-7 @Iss No. 111.4) 

TrenchT-8 -No. 111.5) 
Trench T-9 @Iss No. 111.6) 
Trench T-10 @Iss No. 111.7) 
Trench T-11 @Iss No. 111.8) 

0 East Spray Irrigation Sites (IHSS Nos. 2162 and 2163) 

Trenches T-3, T4, T-14 and T-11 are located north of the east slyw. road, and Trenches T-5 
through T-9 are south of the east a- road. The wastes m these trenches have not been 
disturbed since their burial. These trench- as well as Trench T-2 discused earlier, were used 
from 1954 to 1968 for dbpoml of approximately 125,OOO kg of sanitary sewage sludge 
contaminated wrth uranium and plutonium and approxnatdy 300 flattened empty drums 
contaminated with uranium (IWey, 1983). Radiatlon content of the sewage sludge ranged from 
382 pCi/g to 3,590 pCi/g (Owen and Stmrd, 1973) Trenches T-4 and T-11 also contam some 
plutonium- and uraniumantahted asphalt planking from the solar evaporation ponds 

wq, 1983). 

According to Wey (1983), S O ~  samples have been collected from Trench- T-9, T-10, and T-11, 

and the r d t s  were as folbm 

"Samples fhxn T-11 contained plutonium in the range from 4 5  to 50 pCi/g and 
uranium-238 in the range betwan 0.9 and 158 pCi/g. Trench T-10 was found to contain 
uranium in the range betwcsn 40 and 126 pCi/g and Pu-239 in the range from 0.18 to 
14 pCi/g.. . . Plutonium concentrations in collected samples varied kom 0.40 to 68 
pCi/g and uranium was found in the range betwan 24  and 450 pCi/g in Trench T-9 " 

The sampling dates and collection methods of these samples are unknown. 
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IHSSs 2163 and 2163 were used for spray irrigation of sewage treatment plant effluent. These 
areas have been designated as I H S s  because effluent contarnmg low co~~cultrat~ons of 

chromium was inadvertently sprayed in the area m February and March 1989. The chromium 

entered the sanitary sewage treatment plant on February 23,1989 subsequent to a spdl of 

chromic acid in Building 444 (Rockwell Intenr~t~~nd, 1989) 

The Outlying Areas are defined as those areas that are not withm the boundaries of an MSS 

but that surround any pen IHSS. There is a potentd for contamant plumes berng present 
ln outlying Areas. 
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4AJ 
WORK A- 

~ ~~ ~ 
~ 

"%is Health and Safety Plan covers activities associated with the Phase II RFI/R.I for Operable 
Unit 2 The required sarnphgand investigative acthiticsue describad in the Phase II Work 
Plans for alluvial and bedrock oomponents of the RFI/RI and in the Roclcy Flats Envir0nment.l 

Restoration Propam Standard Operating Procedures (Soh). Tbe planned start date is May 
1991 and the activities are to take 12 to 18 months to complete. The spedfic activities 

CQVercd by this plan fallow: 
3 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

0 

SuiVying and staking borehole and monitoring well iocat~ons 

Nonintnmive geophysics 

Well drilling and constnrction (appmxhtely 150 to 200 wells) 

Borehole drilling (approatnrtely 60 to 80 boreholes) 

Shrllow (less than 1 ineh deep) surface soil mmpies at appmimatdy 1,500 iocatio~~ 

Trarcbing to allow for WIIplinO of soil h n  the sides of shaliow (approaimatdy 3 far 
deep) trencher at rplmrrximately 24 locations 
Packer testing 

Pcrsonnd deumtmnhtion 

Equipment dseonumiartion 

OperrtingamrindeooPI t.mirutianfrdlity 
-hSh 
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5 0 
HAZARD ASSESSMENT 

5.1 OVERVIEW 

A review of Rocky Flats Plant history and previous studies of the regonal animal Lfe, climate, 

and the general industry-wde experience with using heavy equipment, indicates that there are 

several sources of potential hazards to be assessed The potential hazards have been placed into 

one of five classifications listed below 

Encounters with native wddlife (See Attachment A for a narrative concerning the types 

of wddhfe found at Rocky Flats Plant and the associated dlseases) 

Climatic conditions such as temperature extremes, thunder storms (lightning) and high 

winds 

Working around light and heavy equipment 

Radioisotopes in the soils and groundwater (Attachment B provides basic information 

regarding characteristi= of the radioisotopes Wtely to be encountered) 

Nonradioactive potentially hazardous chemicals m sods and groundwaters (Attachment 

C contains Material Safety Date Sheets (MSDSs) for nonradioactive potentially 

hazardous chemicals known to exst on site 

52 METHODOLOGIES USED TO COMPLEIE THE HAZARD ASSESSMENTS 

The followmg is a brief summary of how hazard assessments were accomplished Detailed 

information regarding how hazard assessments were accomplrshed is presented in various 

attachments as spe4ed in the text below. A summary of results from the hazard assessment 

process is pven in Subsection 5.3 

5- 1 
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a 52.1 Methodology Employed to Assess Wildlife, Environmental Extremes, and Working \Vith 
Equipment 

There 1s a certam kkelhood for each of the potential hazard classifications llsted in Subsection 

5 1 above to become a true hazard. But we have not attempted to estimate the likelihood of 

such Occurrences for all classifications of potential hazards Our assessment of the first three 

classlfications of potential hazards (encounters with natwe wddkfe, environmental extremes, dnd 

working with equipment) w subjective and mdicates that they wdl exist at each work site. and, 

therefore, that steps must be taken to minimue the hazard (see Section 6 0, General Health and 

Safety Requrrements; Section 7 0, Site-Spdc Health and Safety Requrrements, and various 

standard operating procedures (SOPS) contamed m Attachment D) 

522 Methodology Employed to Assess Radioisotopes and Nonradioactive Potentially 
Hazardous Chemical Expasuns 

Our assessments of the last two classifications of potential hazards (radioisotopes in the ~ 1 1 9  

and groundwater and nonradioactive potentially hazardous chemicals in soils And SrOUndwdter\) 

are presented by discussing the three potentral routes of exposure The routes of exposure 

discussed are absorption and injection (through the skin), ingestion, and inhalation 

@ 

522.1 The z n  Routes Of ExDosun 

A subjective manner of evaluation was used to assess the first three routes of exposure Our 

assessment indicates that these three routes of exposure will exist at each work site, and, 

therefore, that steps must be taken to minimrze exposures by these  routes Methods of 

decreasing the likelihood of an exposure occumng via these routes are provided in Section G 0, 

General Health and Safety Requirements; Section 7 0 ,  Site-Spdfic Health and Safety 

Reauirements: and vanous standard omrating procedures (SOPS) contained in Attachment D 
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Mathematical modehg was used to estunate maximum airborne concentrations and thereby 

assess the potenaal for inhalation hazards to exist (see Attachment E, Estimating Alrborne 

Concentrations of Radioisotopes From So& and Attachment F, Estimating Airborne 

Concentrations of Volatde and Semmlatde Organic Compounds In Groundwater) Estunates 
of arrborne concentrations of radioisotopes assume the auborne dust concentration to be 450 

rcgf m’ 

No attempt has been made to estmate airborne concentrations of organic compounds, metals, 

pestiades, or PCBs from sods for the followmg reasons 

There IS no prescribed method for estimatmg airborne concentrations of organic 

compounds from soh likely to be emitted up through a hollow-stem auger However 
it is accepted practice industry wide to accompllsh organic vapor measurements at each 

site of intrusive actnrity to monitor for the airborne concentration of orgdnics dnd we 

w d  accomplish those measurements. 

The levels of metals, pesticides and PCBs found dumg Phase I RI are generally so low 

as not to be a potential inhalation hazard for occupational exposures 

With two exceptions, the maximum estimated airborne concentrations are below the level 

requiring classification as a potathl inhalation hazard. The maximum estimdted dirborne 
concentration of plutonium-239 (Pu-239) at the 903 Pad (IHSS No 112) is sufficient to indicate 
classlfication as an inhalation hazard is approprnte (see Subsection 53.2 I )  The maximum 
estimated auborne concentration ofvhyl chloride from groundwater in the Outlying Area north 

of the Mound Area L suffhent to indicate classification as a potential inhalation hazard IS 

approprrate (see Subsection 53.221). 
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523 Classification of Maximum Expected Airborne Concentrations 

The following terminology and criteria have been adopted for use in this Health and Safety Plnn 

when discussmg the results of calculations to determme the airborne concentration of a 

potential contaminant' 

Derwed AK Concentration (DAC) For the purposes of this health and safety plan a 

DAC is an upper limit established by the Department of Energy (DOE) in DOE Order 

5480 11, Radiation Protection for Occupational Workers, dated December 21, 1988 

However, it IS the policy of both DOE and W-C to maintain personnel exposures to 

ionuing radiation as low as reasonably achievable Exposures above the DAC may 

increase the potential for Occurrence of genetic effects, carcinogenic effects, and/or 

other health effects 

Permwible Exposure Limit (PEL)* For the purposes of this health and safety plan 

PEL is an upper limit established by OSHA or another nationally rccognlted body in 

lieu of a existing OSHA standard for occupational exposures to nonradiodctive airborne 

substances Exposures above the PEL may mcrease the potential for il l  effects The 

potential ill effect is dependent upon the speclfic substance involved 

No Potential Inhalation Hazard: The -mum estimated airborne concentration of n 

radioisotope k less than l/lOth the applicable DAC or the maximum estimated vapor 

concentration of a substance is less than 1/2 the PEL. 

Potential Inhalation Hazard: The maximum estimated airborne concentration of d 

radiosotope is equal to or greater than l/lOth the applicable DAC or the maximum 

estimated vapor concentration of a substance IS equal to or greater than 1/2 the PEL 
In any case, the maximum airborne concentration must be less than the applicable DAC 

or P E L  
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Inhalation Hazard. The estmated arrborne concentration of a radioisotope is equal to 

or greater than the applicable DAC or PEL 

53 HAZARD ASSESSMENTS FOR EACH IHSS SITE AND OUTLYING AREAS 

The following subsections contam our assessments of the hazards in a worst-case Scenario when 
working at each IHSS and Outlying Area. Hazard assessments for maintenance activities 

associated with a main decontamination facliity and during core logging are provided in Section 
5 4 These assessments do not consider the effects of implementing the practices and required 
exposure controls dcscrlbed in Section 6 0, General Health and Safety Practices, or in Section 

7 0, Site-Specific Health and Safety Requirements 

53.1 Wildlife, Climatic Conditions, and WorWng With Equipment 

Although not speclfied under each IHSS, our assessment indicates the following potential 
hazards WIN exist at each field work site. e 
Potential hazards considered to be a plausible source of harm at each site include encounters 

with wlidlife and their astoclated diseases, dunatic conditions such as temperdture extremes, 

thunder storms (lightning) and high winds, and working around light and heavy equipment 

533 Radioisotopes and Nonrrrdlorctlvt Pattnttlly Hazardous Chtmicals 

The absorption, injccuon, and ingestion routes of entry are considered to be a source of 

potentially hazardous exposures to radioisotopes and nonradioactive hazardous chemimls dt 

each site. 

The inhalation route of exposure for each IHSS is discussed in the following subsections The 

worst- case maximum airborne concentrations of radioisotopes known to exist in each IHSS dre 

shown in Attachment E, Estimating Airborne Concentrations of Radioisotopes From Sods and 
Summarlzed in Table 5-1. The worst-case maximiim airborne concentrations of organics known 
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to a u t  in groundwaters are shown m Attachment F, Estmating Airborne Concentrdtions of 
a 

Organics m Groundwaters 

The maxmum estimated airborne concentrations of Pu-239 (DAC=6 pCi/m’) and Americium- 

241 (Am-241) (DAC = 2 pCi/m’) that could be generated by disturbing sods benedth the 

asphalt pad indicates that classfication as an inhalation hazard IS appropriate Although 

analysis of air samples collected east of the 903 Pad durmg 1964 through 1970 indicated thdt 

the maximum monthly average of dady sampling events was 025 pCi of total activity And, at 

no time did values from the air samplers indicate that permissible levels of plutonium 

contamination in air had been exceeded. These analysrs results are noteworthy because they 

represent conditions as the original contaminated sod surface was being graded in prepardtion 

for construction of the asphalt pad present today Nonetheless, we consider airborne 

radioisotopes to be an inhalation hazard. 

The maximum estimated airborneconcentration of trichloroethene (TCE) and tetrachloroethene 

(PCE) that could be generated by disturbing groundwater beneath the asphdlt pdd does not 

indicate that classification as a potential rnhahtion hazard is appropriate 

The maximum estimated airborne concentrations of radiosotopa that could be generated by 

dwturbing sods does not indicate that clrssificltron as a potential inhalation hazard is 

appropriate. The fallowing radioisotopes are known to be present and were considered in this 

assessment: Pu-239; Am-241; uranhm-233 (U-233). uranium-234 (U-234), and uranium-238 (U- 
238). strontium-89 (Sr-89) and strontium40 (Sr-90) 

The maximum estimated airborne concentration of nonradioactive potentially hazdrdous 

substances that could be generated by disturbing groundwater does not indiute thdt 

classification as a potential inhalation hazard is appropriate TCE and PCE nonrddionctive 

(~lu¶@)(lus-s)(w/nm) 5-7 
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potentially hazardous substances known to be present UI groundwater and were considered in 

thrs assessment. 

5323 a No. 1401 

The maximum estimated airborne concentrations of radioisotopes that could be generated by 

drsturbmg soils does not mdicate that cladcation as a potential inhalation hazard IS 

appropriate The following radioisotopes are known to be present and were considered in this 

assessment Pu-239, Am-241, U-233, U-234, and U-238, Sr-89 and Sr-90 

The maxllIlum estimated airborne concentration of nonradioactive potentidlly hairdous 
substances that could be generated by disturbmg groundwater does not indicated thdt 

classrfrcation as a potential rnhalation hazard IS appropriate The following nonrddioactive 

potentially hazardous substances are known to be present in groundwater and were considered 

m this assessment TCE, PCE, and CCI,. 

532.4 Ear D- No- 
a 

Radionuchdes are not considered to be a potential mhalation hazard in this  IHSS arm bdsed 

upon a review of the site history and sod sampling results from the area 

The maxrmum estimated airborne concentration of nonradioactive potentially hdzardous 
substances that could be generated by disturbmg groundwater does not indicrte that 

classification as a potential inhalation hazard is appropnate. The following nonrddiodctive 

potentially hazardous substances are known to be present m groundwater and were considered 

in thu assessment: TCE, PCE, and CCL. 

5335 t 1 W  No. U3l 

The maxlmum estimated airborne concentrations of radioisotopes that could be generated by 

disturbing sods does not indicate that classification as a potentidl inhalation haard  IS 

( ~ I I + J P ) ( l I & S S X W / l 9 ~ I )  5-8 
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@ appropriate. Any of the followmg radioisotopes may be present Pu-239, Am-241, U-233, U-234, 

and U-238, Sr-89 and Sr-90. The phrase "may be present" IS used because although a sod 

acuvity of 51 pCi/gm has been reported, the isotope was not identlfred Results of calculations 
to detumlne the maxllllum arrbome concentration were compared to the most restrictive DAC 

for the isotopes that may be present (Am-241) 

The mSuumum utunated arrbonre concentration of nonradioactive potentially hazardous 
substances that could be generated by disturbmg groundwater does not indicate thdt 

classification as a potential inhalation hazard is appropriate The following nonradioactive 
potentially hazardous substanas are known to be present m groundwater and were considered 
m thrs assessment: TCE and PCE. 

Radionuclides are not considered to be a potential inhalation hazard m thls IHSS area based 
upon a review of the ate hlstory and soil samphng results from the area 

The maximum atunated airborne concentration of nonradioactive potentiaUy hazardous 
substances that could be generated by disturbing groundwater does not indicate thdt 

classification as a potentml inhalation hazard is appropriate. The followmg nonradioactive 
potentially hazardous substances arc known to be present ICI groundwater and were considered 
m this assessment: TCE and FCE. 

532.7 

Radionuddes are not considered to be 8 potenoal inhalation hazard in this IHSS area based 
upon a review of the site history and soil sampling results from the area. 

Alrbornc concentrations of nonndioraive potentially hazardous substances generated from 
groundwater are not anticipated in this IHSS area based upon a review of the site history And 

groundwater sampling results from the area. e 
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5323 T-1 Thmuph T-11 ~ S S  NOS. 108 Thmunh 

Although not all of the Trenches have been sampled to determine if radioactivity is present, 
Trench T-9 was found to have the highest sod activity of the trenches thrt have been sdmpled 

And m the mtercst of being conservative, the sod activity found m Trench T-9 was used to 

assas the potential hazard for working at all trenches withrn OU2 

The maximum estimated airborne concentrations of radioisotopes that could be generated by 

disturbrng sods does not indicate that classslfication as a potential inhalation hazard IS 

appropriate. The following radiowotopes are known to be present and were considered i n  this 

assessment Pu-239 and U-238 

I 
The maximum estimated airborne concentration of nonradioactive potentially hazardous 

substances that could be generated by disturbing groundwater does not mdicate classification 

I 0 as a potential inhalation hazard is appropriate The follomg nonradioactrve potentially 
hazardous substances are known to be present in groundwater and were considered in this 

assessment: TCE and CCL, 

53.2.9 -v Fi-tcr 

Radionuclides are not considered to be a potentla1 inhalation hazard in this IHSS area based 

upon a review of the site history and soil sampling results from the area 

Alrborne concsntratrons of nonndioactnrc potentially hazardous substances generated by 
disturbing groundwater are not anticipated in this IHSS area based upon a review of the site 

history and groundwater sampling results from the area 
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533.10 East mv Field. So-S No. 2 l U  

Radionuchdes are not considered to be a potential mhalation hazard in this IHSS area based 

upon a review of the site history and sod sampling results from the area 

Airborne concentrations of nonradioactwe potentially hazardous substances generated from 
ground water are not anticrpated in thls IHSS area based upon a review of the site history and 

ground water sampling results from the area. 

Radionuclides are not considered to be a potential inhalation hazard in Outlying Areas based 

upon a review of the site history and sod sampling results from the area 

With one exception, potentially hazardous auborne concentrations of nonradioactive hdzardous 

substances generated by disturbing groundwater are not anticipated in this area based upon d 
review of the site history and groundwater sampling results from the area The one exception 

is the Outlying Area north of the Mound Area The maximum estimated airborne 

concentration of vinyl chloride from groundwater indicates that classification as a potentidl 

inhalation hazard is warranted. 

0 

5.4 HAZARD ASSESSMENTS FOR MAINTENANCE ACTIVITIES ASSOCIATED WITH A 
MAIN DECONTAMINATION FACILITY AND CORE LOGGING ACI'IVITIES 

The following subsections contain our assessments of the hazards in a worst-case scenario when 

conducting maintenance activities at a main decontamination facility and during core logging 
activities. These assessments do not consider the effects of implementing the practices dnd 

required exposure controls described in Section 6 0, General Health and Safety Practices, or in 

Section 7 0, Site-Specific Health and Safety Practices 

5-1 1 
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/ 

5.4.1 WildliTe, Climatic Conditions, and Working With Equipment 

Our assessment of these potential h&ards is that they wdl uust at the MDF and during core 

loggmg operations conducted m the field 

5.4.2 Radioisotopes and Nonradioactive Potentially Hazardous Chemicals 

The absorption, injection, mhalation, and ingestion routes of entry are considered to be a source 

of potentially hazardous exposures to radioisotopes and nonradioactive hazardous chemicals at 

the MDF and during core logging operations 
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6.0 
GENERALHEALTHANDSAFETYREQUJREMENTS 

All W-C field ssrffsh.ll be active pluticipants in the W-C mediad s m e w  program or its 
equivalent. All medical examinations and proccduru lrball be performed by or under the 

supervision of a Liceswed physicim, preferably UI occupational physiuan. The examination shall 

indude the tests, proadures, and drequenciea d e s a i i  in Attachment G. And, although not 
specified in Attachment G, the d a t i o n  will include a baseline and a t  bioassay sample for 

radioisotopic aMlysea 

Radiation dosimeters will be furnished by RFP and are rqwed for all field workers 

Employees &ail not puticipate in field .ctivitieS until they have been trained to a level rquired 
by their job W o n  and responsibiliv. Trainers shall have received a level of training higher 

than and including the subject matter of thelevel of instruction they are providing. All tramng 
and field experience shall be d e d .  Training requirements are dkussed below. 

6.2.l F o r t y - H a m r B U l C ~  

All field 
under 29 CFR 1910.l20 and redm &hour annul refrrsha training therafter. 

8 

must have -aJ the &how basic health and safety training required 

All field employees ddl be required to receive a minimum of 3 day8 of on-de training under 

the supetvisiOn of a trained and experienced supmhor. On-site time under supemhion shall 
be documented. 

61 
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The on-site supdsor (site manager) must have completed the bast 40-hour ttarning course, 

3 days of on-site t d h g ,  bnt aid trainin& and at least 8 hours of speuakd traururg on 

managing hazardous waste opemtions. The 8 hours of specialized training shall include 

instruction covering the WC h d t b  and safety program, employee training program, personal 

protective equipment spill containrnent procedures, and health hazard monitoring 

procedures and tcchaiqued 

6.2.4 Site S&&Q OmcCr (SSO) "mining 

The Site Safety o f f i a r  must have completed the 40-hour tmnhg, 3-day onsite supemion, and 

first aid training. 

6.25 Site-Spedtk Wtty 0rlCat.tioa M h g  

A site-specihc dety orbtation meeting &aII be conducted for all project field staff, including 

subwntmcmm, prior to ammencement of field activities. 'The following topkswiil be disused 
at this meetin6 

@ 

e 

e 

e 

e 

e 

e 

e 

e 
e 
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0 All field personnel must be provided with and read a copy of this Health and Safety Plan. At 
the end of the meeting, attendas should be mformally qrutted to assess thev understandmg 

of the health and safety rcquirementS, and should sgn a safety complinnce agreement form 

stating that they have read, understand, and agree to comply with the provisions of the plan. 

Anyone refuting to sign the form wiU be prohibited from working at the site. 

If a new employee who has not gone through the site-specific safety orientation meeting is 

assigned to the site, the S O  must preseat a s m h r  tm&g to the new employee before he or 

she participates $ any field activities. All new employees must sign the safety compliance 
apement form before beginning fieldwork at RFP 

All field employea shall be required to receive a l d a y  EG&G sponsored radiation worker 

safety course. 'Ibis course is mandatory, and the SSO wdl schedule attendees. 

In the event of an accident or incidtnt, the SSO will immediately noti@ the W-C Project 
Manager, HSO, and CMHS. Qpea of addents or incidents that are amsidered reportable are: 

l e 
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Work will be supeded to correct the cause of the accident/inudent and to modify this plan 

as necessary. 

A W-C accident/incident report form (Attachment H) must be submitted to the PM and CMHS 

within 24 how of occurrence. 

The Site Safety 0- will notify the W-C PM, the RFT Emnronmental Restoration (ER) 
Program Field SupervisOr, the RFP ER Program Manager, and the RFP Area Health and 

Safety Engin- of ~ r y  aocidentr or intiden& that OQCUT d m g  field rctivrtieS. The Site Safety 

Of€icerwdl also submit a completed DOE Form Fm 5484.X to the RFPArea Health and Safety 

Engineer for any of the following incidentx 

1. "Recordoblc" occupational injuries or Jlnesses defined below 

OCCUPATlONAC INJURY h my injury, such as a cut, spram, or 
amputrtion, that d t s  1 work &dent or from an exposure hvohring a single 

incident in the work eslvirollmeat. NOTE: Conditions resuiting from urim.l or 
insect bites, or one-time axporure to &l.lr\lrah are considcrcd to be injuries. 

2 PROPERTY DAMAGE IDSSES of $1,000 or mare are reported aa follows: 
rccidents that awe damgo to Department of En- (DOE) property, regardless 

of huh, or d e n t  w h d  DOE maybe liablcfor damap to 1 second party ue 

mportable if damage is t1,m or more Include damage to tlnlitiea, inventories, 
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quipment, and properly parked motor vehicles. Exclude damage resulting from a 

DOE repomble vehide accident. 

3. ALL MOTOR VEHICLE ACCIDENTS v d  be reported. 

6.4 VISITORCLEARANCES 

All visitors to the site must be deared by RFP peno~d. 

65 BUDDYSYSI'EM 

The "buddy system" will be used during all field actmtiu and during maintenance a&ties at 

the main decontamination facility. At no t i m e d  an mdividual conduct surveying, nonrntruslve 

gtophyJics, drilling roil -ping, or trenching alone. Core logpng actlvlties do not r q w e  the 

use of the "buddy system.'' 

A separate h d t h  and safety logbook and sieh/sign-out log shall be maintained by the SSO 

throughout the project and turned in to the HSO after the project is completed. Logged 
information shrll indude: (1) m u  of all W-C and subcontract personnel entering and leaving 

the site each day, (2) drity iirtiryl of data colktion site number8 to be visited by field teams, 

(3) description of unforemea huuds md steps taka to mitigate haads, (4) nrmmuy of 

telephone COLtWlEItjOrU regardbe herlth md ufety, (5) safety inbnctionq if my, (6) accidents 

and injuria, a d  (7) dl other .iarifiant h d t h  and Ufay itnnr 

Three work =nu will be estrMished muad each intrusive adivity: the exdusion zone, the 

contamination reducrion zone (CRZ), and the supjiort zone 

6 5  
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The exclusion zone for intrusive rctiVities (such as collecting sod samples and sod bormg) is the 
area where con taminants could or do occur and wdl normally encompass a 30 foot radius 

around the point of mtrusbe acthdties. The boundary of the exclusion zone will be marked unth 
either pin flap or caution tape. Personal and equrpment decontammation is required when 

d t h g  an exclusion zone at an intrusive activity All individuals entering thir area must be 

approved by the SSO. 

With one exception, an exclusion zone will not normally be established around nomtrusive 
d t i u  (such as surveying and nonintrusive geophysics) and penonal/quipment 

decontamination will not n o w  be -pkshed. Nonintrusive .dIvitics bemg conducted 
inside Mss No. 155, the 903 Lip Site will rcqulre personal and aqupment dcwntammation. 

And, the boundary of Mss No. lS5 will serve as the exdusion zone boundary where 

decontamination will take phca 

Certain Levei B work locations requiring the use of ashe respirators may have qpficant and 
widespread surhce ccmtd~tion, making the exclusion zone 10 large that the d m b l e  

dhnm for use with air h e  rerpirrton precludes location of the breathing air wurcc in 8 

contamination reducrion zone. I Work within such a Level B adusion zone will require the 

f O h W h #  p- 

55 

The air supply (asade w) tnila for operations may be bmug&t onto the 903 Pad Dnrm 

Tbc air arpplytrrilawillbelxuught in from the upwind direction. The air supply techaich 

may be d d  to use LRwl C re3pintoyprotsCtion when the rk supply trailer is Upwind of 

theworkdta lie .irsupp&traikrhrgtheabe decontaminated upon ranavllfrom the work 

site 

starrg site because afumit.tbrum thelength of airline rllowled for suppkmr opartiona 
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In general, the CRZ is established immediately outside the exclusion zone to mirhize the 
miption of a m  tamhunts from the adusion zone to clean or support areas and to reduce the 

exposure potential of individuals leaving the dusion zone. Specific personnel and quipment 

decontamination procadures are outlined in Attachment D. Tbe CRZ for &ties conducted 
within the boundaries of the 903 Lip Site @Iss No. 155) will be established immediately 

outside of the boundaria of the 903 Lip Site 

The support zone is located in a dean area, preferably upwrnd and immediately outside of the 
CRZ, or in the on-site vehicles. Supplies, emergency equipment, and support penonnei are 

located in the support zone or in the on-site vehicles. 

6.8 FIELDACI'MTES e 

0 The required level of pcrsonrl protective equipment must be worn by dl on-site 

PerrOnneL 

&tin& d h k b g ,  chewing gum or tctbcco, m o b &  or my pmcticu that haeasea the 
prohbility of hmd-to-mouth trader and ingution of mat& t prohibited in the 

dudon zone md the CRZ Drinkiag of water, oltardc, or equivalent fluicb may 

occur in the CRZ at the dketmn ' oftheSS0. 
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0 

a 

a 

a 

a 

0 

a 

a 

No contact leases may be worn by personnel engaged in field work. 

No jewelry may be worn by personnel engaged in field work, except for watches, which 
willbedhpowdofiftheybeunnecontaminated. 

No facial hair which interferes with a satisfactory fit of the d - t o - f a c e  seal iS allowed 

on personnel nquired to mu respirators or SCBAS, 

Medicine and alcohol am potentiate the effects from exposure to t d  chemicals. 
PRESCRIBED DRUGS SHOULD NOT BE TAKEN BY PERSONNEL ON 
OPERA'XIONS WHERE THE FOR ABSORPTION, I"AU"XON, OR 

INGESTION OF TOXIC SUBSTANCES EXISIS, UNLESS SPECIFICALLY 
APPROVED BY A QUALIFIED PHYSICIAN. Alcoholic beverage mtake wdl not be 
dowed during breaks. 

The entire body should be thomugldy washed in the decontamination trailer after 

completing deeontmhation procdures. 

NO PERSON WILL ENTER THE EXCLUSION ZONE ALONE 

Safety devicu on equipmeat must beleft intact and used as designed. 

Equipmeat and tools Win be kept dean nud in p o d  repair, and used for their 

intended purpo# 
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Leather $eves must be worn when handling objects that may produce slivers (e.& 

drivingwmdstakes). 

Ways in whicb on4te personnel may become contamlnattd include the foilcmng 

0 &ing @shed by contaminated liquids while sampling or handling liquids 

coming in contact with amtamhation solids or liquids 

0 Walking througb contamination materiais, either in solid or liqud state 

&ing in amtac! witb amtamhated equipment 

0 Bein8 in contact with contaminated solid substances in waste piles or on the soil surface 

Sitting or kneeling on the ground 

On-site team members will avoid becoming contaminated. 

&-rite pmonnd will avoid aposure to hazardous dremrals by strictly adhering to the l 

Care will be taken to preveat equ@neat amtamination. Sampling and monitoring equipment 

will not be kid on c o n t m b t d  muface& Monitoring equipment and COmmuniation 
equipment willbe ba@, md thebag taped rad ldEucdd around hc instrumeat. Openinpwill 

be mde in the bag foo ample in- md exhaust 
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Use chains, hoists, straps, and any other equipment to safely aid in the m m g  or lifting 

of heavy objects/materials. 
Use your legs, not your back. 
Get help whenever in doubt about a material's weight. 

Usethebuddysystem. 

6.8.4 Sll' mutbaa Wbtn DriUing and/or Using Heavy Equipment 

All personnel engaged in drilling operations shall wear eye protection, hard hats, sttecl-toed 

boots, and hearing and respiratory protection (Irrquued). Because tools and heavy equpment 

can create major hazards at sites, the follawingprocedurts are to be observtd dunng md-bring 

activities. See W-C Operating Procedure No, HS-509, Safety Guidelines for Drilling Into Soil 
and Rocks, provided in Attachment D. 

e 

e 

e 

Use common sense. 

Hard hats and 8td-toed boots are to be worn. 

Pay attention at all times. 

Maintain visual antact with Hdtb and Safety Technidan at dl times when working 

within the exdusion zone 
Establish hand si@ CQmmUbicIton when verbal communiath is dieEicult. 
Determine onepsrron per work group to give hand signals to equipment operatom, 

AU heavy quipmeat rhrllhwbdcup rkrmr aa specified by29 CFR 1926.601. 

Ody qurlificd pawwr are to operate heavy equipmeat. 
Never walk directty in kck of or to the side of heavy equipment without the opentor's 

Newr use 8 pi- of equipment u n k s  you are fnml'li.rwitb the opauioa. 
Heuingpmecth willbeprwided ifwork site level8 e x a d  the- upecified 

OSHA, or ifmpsted by an The d e  o f  thumb (and W-Cpolicy) b that 8 
you have to shout to be h d  over equipment noise, protection dull be d 
Be sure that any uaderpund or avahcad power lines, sewer lines, p a  lines, and 

telephone linea have ban identified and will not present a hazard in the work area. 

b- 
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Check that air bottles are secured properly to heavy mobile 
Mectranial e m a t  will be inspected daily. 

Hard hats are required when working near the drrlling rig. 

quipment. 

Goggla or safety 

filing. Welders’ glasses or mask will k worn near welding operations. 
No 1oOrOtitting clothing, jewelxy, or h e  long hair is permitted near the rig, 

Handa mwt be kept away drom the moving parts of the machinery when drilling is in 

PB== 
Daily i3psction of all ropes, cables, and movlng parts of the rig is mandatory. 
A sealed first aid kit and fire extinguisher wdl be available within the exclusion zone. 
self-contrincd brathing apparatus wts will be idenad no t h y  can be obtained, if 
needed, for c m a ~ c ~ ~ c y  use at well or boring situ. The Site Manager will locate this 

All crews will have at lust  two persons, and, in addition, a Health and Safety 

Tschnidpn will be stationed on site to monitor activities. 
No d d h g  wiU oocut during impending electrial storms or when rain or icing 
conditions Qutc 8 work hazard. 

will be worn when operating power tools, sanding grinding, or 

equipment before drillitlg 

Housekeeping is an Mposunt 8apect of an bedgation propam and will be strongly stread 

in all aspects of field wobk. oood hourelraeping play, 8 key role h occupational h d t b  
protectha md b rwq of preventingdirpcrrion of dangerous cfmt8min8nt& Uwork  -will 

be kept u dean u po&& at all ha, md rpilk dl be dead up immediately. 
Housekeqhg will be the rc3poadbdhy of d employees. 

Daily scheduling to police the area of debris, including paper product4 anr, and other 

mrterkbkoughtoasite 

6-11 
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Periodic (daily minimum) r e m d  of all garbage bags and contaiaers used to dispose 

of food products, plastic inn& gIoves, and contaminated disposable clothing 

Any object capable of being blown away by h@ winds wdl not normally be left out of 

doom unless the object is secured to a fixed object. 

The following ernersency equipment will be stored in sealed plastic bags and will be available 

at each site of intrusive activity: 

Firstaidkit 

Eyewash 
Oatorade or equivalent 
Fireeainguisher(1O-IbABC) 
An extra full set of the appropriate PPE for each team member 

Wann weather and several lryar of protective clothing may induce heat stress in fidd 
employ- The SSO or "I' will be raponsiie for monitoriag personnCi for s i p s  of heat 

wiU be pakmed, at a minimum, cvcy time employees break. rtrerr H e u t r a t e ~  
~t the bcgimingof thework day, at lunch- and at the end ofthe day, workers must weigh 
in on a sale. Bodywater loas duringthewdc clay rhould not @ 15 pctoent of total body 

weight. The amount of fluih bat murt be nplsad Potable water and oitorade, or other 

during tzek Attachment D pre#ntr W-C Operating h d u r e  NO. HS-102, Hut Straa 

0 .  

elecbalyte rqhcement flu&willbe mmihbk workers 8hould be cnanmgd to drialt fluids 

If a fidd work& heart rate clllwlch 110 beats pa minute at the b q h b g  of the rest period, 

shorten tae next work cyde by oasthird. If the heart rate still d 110 beats per minute 

at the next reat paiod, &ortea the work cyde another one-third. e 
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be kept as clean as possible at all t i m y  and spdls wffl be cleaned up immedidtely 

Housekeeping WIII be the responsibllity of all employees 

W-C WIII implement a housekeeping program for the field actwities to minimize the potentidl 

for siips, trips, and falls in the support zone. The program wdl include 

Daily scheduling to police the area of debris, mcluding paper products, cans, and other 

matenah brought on site 

Periodic (daily minimum) removal of all garbage bags and containers used to dispose 

of food products, plastic inner gloves, and contaminated disposable clothing 

Any object capable of being blown away by high winds will not normdlly be left out of 
doors unless the object h secured to a fued object 

@ 6.8.6 Emergency Equipment 

The following emergency equipment wid be stored in sealed plastic bags dnd will he awilable 

at each site of intrusive activity: 

Firstaidkit 

Eyewash 

Gatorade or equivalent 

Fire extinguisher (10-lb ABC) 
An extra full set of the appmpnate PPE for each team member 

6.8.7 Heat Stress Monitoring 

Warm weather and several layers of protectwe clothing may induce heat  stress in field 

employees. The SSO or HST wdl be responsible for monitoring personnel for signs of he'it 

mess Heart rate monitoring will be performed, at a minimum, every time employees break @ 
612 
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At the beginning of the work day, at lunch break, and at the end of the day, workers must weigh 

in on a scale. Body water IOU during the work day should not exceed 1.5 percent of total body 

weight The amount of fluids lost must be replaced Potable water and Gatorade. or other 

electrolyte replacement fluid, wdl be available Workers should be encouraged to drink fluids 

during breaks Attachment D presents W-C Operatmg Procedure No HS-102, Hedt Stress 

If a field worker’s heart rate exceeds 110 beats per mmute at the beginning of the rest period, 

shorten the next work cyde by one-third. If the heart rate stdl exceeds 110 beats per minute 

at the next rest period, shorten the work cycle by another one-third 
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7.0 
SfiESPECrnCHEALTHANDSAFETYREQuIREMENTS 

7.1 INTRODUcIloN 

This section rehtu speciticrlly to .bivities conducted at Sit- hdiated on Plate 1 under the 
RFP Phase II RFI/RI 903 Pad, Mound, and East Trench Areas (Operable Unit 2). Site- 

specific health and safety requhments gencadly consist of protective equipment, 
decontamination proadures, environmental monitonng, and work practiCej apedied by the 

RFP The personal protective equipment (PPE) needed to comply with the various lev& of 

protection are detailed below. 

7.2 PERSONAL PROTECIWE EQUIPMENT 

The level of PPE required for the various work areas will be continudy reevaluated u field 

work propesau. It is expscrcd that them will be a tailoring of requiremenu for q e d i c  situ 
and scIwollpl variations. PPE requhnents for spaific operations shall be agreed upon 
beforehand by the Site Manager, the HSO or CMHS, and the SO, and 1 document to that 

dect wiU be drawn up, dated, d ~@KI by the Site Manager and SSO. "%e SSO &dl post 

PPE requirements in the crew trder and announce changes and justifiadon for those changes 

at 1 site d e t y  meeting. The HSO or CMHSwill publish 1 change to this plan if PPE changes 

are pernuncat and if the Hso/cMHs amsidem the change Sut#tmtim 

' ' 

Determine that thedOthhgm8tdd h awrect for the spedf~ task at hand 
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Hold up to li&t and check for pinholes. 

0 Evidence of chemical attad such as ducoloration, swelling, stiffening, and softening 

Keep in mind, however, that chunical permeation can occurwthout anynsibIe effects. 

Teua 

Before uniag gluves, pramrim each glove to check for pinholes. To do so, blcw or othuwise 

introduce airmto$ove, mal thewrist, and roll gauntlet toward finear, or idate the glove and 

hold it under potable water. In either casq no air &odd emape 

Level D maybe usedwhm the abmsphereamtains no known hazard and when work functions 

predude @asha, immersion, of the potential for unexpcctd inhllntion of, or amtact witb 

hazardous I d  of am ma-/&& Level D amaists of: 
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Uncoated Qvek or equivalent disposable overall. 
Steel-tad boots with dispohble boot covers. 
Additional seasod items may be required. Any such items will be worn under the 

disposrble w d  

During intrusive activities coverall sleeves wdl be worn over the cuff of protectrve 
@ova and m d  legs will be worn over the upper portion of disposable boot coven. 

Tape will be used to seal the joints between coveralls, protective gloves, and cufh 

Modified Level D may be d in ueas that can normally qualrfy for Level D, but where a 

potential hazard requiring quick transition to Level C may be present. Modified Level D 
consists of: 

7-3 
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Level C consists of Modified Level D modified gear plus the full-face respirator, donned. The 

following codtutes Level c 

0 

0 

Uncoated Qvek or equivalent disposal coverall. 
Disposable rubber boot covers (booties). 

Disposable chemical-resistant inner gloves worn over disposable cotton hen. 
Butyl or nitrile gloves. 
Boots, chemical-resistant, s t d  toe and shank, 

D m b l e  chemical-ruistant boot wen. 

Full-face respirator with organic vapor/HEPA cartridges, 

Additional seasonal items may be rquircd. Any such items WIII be worn under the 

disposable Overau 

H8rd hru 
During intrusive activities d daver will be worn ova the cuff of protective 
gloves and covenlllegswillbeworn over the upper portion of disposable boot caven. 
Tape will be used to seal the joints betwan coueralls, protech ghvea, and cuffs 

Level B umsists of the Wuwing 
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Steel-tod boots Ihd hud bot& 

Additional i tem maybe required in specificloca~ons or tasks. 

During intrusive activities 4ovctlu sleeves will be worn over the arff of protective 
gbvu and anmall leap will be worn over the upper portion of disposable boot covers. 

Tape will be used to seal the joints between coveralls, protective @ovq  and cuffs. 

Personnel are trained, fitted, and issued personal respirators for use during i n m e  activities 

and for work at the equipment decontamiaation pad. Each individual is responslile for 
irupscting and maintaining his or her own respirator. W-C Operating Procedure No. HS-203 

(Attachment D) provides general procedures for cleaning, inspectiOn, marntenang and storage 

of rqiratora ptoccdurer lpecific to operations within OU2 are provided in tb Section. 

Each indhridtul is rupodbk for the cleaning, inspSCting, maintenance, and storage of any 

respirator they uld Before -taken to the field, rll respiratorswill be mspected, cartridges 

(if d) iustalled, 8 poritiVe and n q p h  pressure deck conducted and then the entire 

respirator munliy will be sealed in 8 plutic bag. And, the respirator will remain in the d e d  
bag until needed. If the respirator is not used and the d c d  bag im not damaged, the m p h t o r  

may be left at the worksite hide an UCI protected from the elenma The end& a b  of 

0 

avchideiscmdderd to be me exmple of 8 protected area, 

contaminated PPE. Ifthe mumd wipe teat indiatu the presence of radioactivity, the rqh to r  e 
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@ will be sealed in a plastic bag the bag will be labeled to indicate the presence of radioactivity 
on the respirator and the SSO contacted. Respirators found to be radiologically contammated 
will not be placed in the cleaning and rinse solutions at the shower trailer. After a respirator 
has been cleaned and rinsed, it willbepatteddrywrth a dean towel and stored. 

All team members responsible for amducting equipment decontammation at the vehicle 

decontamination station Wiu wear the following Lev4 C protective ensemble: 

73 REQUIREDLEVELSOFPPEPERTMKANDMSS 
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0 'I)(vek w v d  and either gogglea designed to protect agamt splashes or a taa shield will be 
worn. 

Core l o a  actkith for uncontaminated cores will be aCCOmpliShCd in Level D PPE and 

surgical type gloves. Wncontaxninated corm" are defined as sod cores coilected wthout the 

OVD indicating or@ vapor levels above background and without the RF'P 881  Laboratory 
detecting an rcrivity of greater than 50 pCi/g, 

With the d u d o n  of the 903 Pad @Iss No. 112), well drilling, sod boring sod scraping 
trenching core lo-g of potentially contarmnated cores and packer tutmg wd be 

accomplished in Modified Level D. Potentially contaminated cores are defined as those sod 

cores that do not meet the dcfrnitian of uncontaminated cores (see Subsection 7 3  1). 

733 LeveicPPE a 
Within the 903 Pad @Iss No. ll2L well drilling/cowtnrCtion, soil boring mil scrapmg, 
trenching and packer tuthgwill be recompllrhed io Level C WE. 

MDF maintenance OpentiOnr that entail the use of presumed spmysoropeningcontainen 

with a Sarana covctlu worn u the outer most layer. 
of mmtd 8t citbcr the MIlF 8t field Sit- will be =~@&cd h M C PPE 

0 An orpic vapor detector (OVD) (photoionization or flame ionizrtiOn) and 1 Mger 

hand pump with tuba for cubon tetrachloride (cQ$ and Vinyi chloride will 

be used to monitor for nOLUldiOldiVC SubsttnceS. 
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A Ludlum Model l2-lA will be used to momtor dry eqtllpment surfacw and dry PPE 
for the presea# of alpha-anitting radiosotopa 

75  MONITORING SIlUTEGEEs 

An HST wiU be assigned to each field team and the MDF maintenance team. The individual 
loggingcoreswillbe~eforconductiagmonitoringduringthecoreloglpngproass. Tbe 
HSTwill conduct d - t i m e  monitOring as d e & i  below and p m d e  monitomg results to the 

SO.  

Real-time monitoring will be conducted to provide an mdication of the presence of potend 

hazards. 

a 75.1.1 OVD 

An OVD will be used at each site of intrusive d t y ,  the MDF, and during cote logging 

OpaatiOnS. 

Whensoilboringmdwelloonstructt 'on activities are under way, the intenor of the 
auger@) will be monitored each t h e  the auger is opened to add mother auger flight. 

An OVD merrurement result pater than background inside the auger will be cause 
to hitb OVD in the breathingzoae of the individual most likely to 
be expod, such u the driller or the driller's helper. Results of breathing zone 

memuem- will be QwlpQldd to the action lev& utabbhed in Subeection 7.6. 

0 When trenchg dvi t iea  are underway, the interior ofthe trench will be monitored 
before ofthe &each wall is allowed to begin. OVD measurements made 

inside the trench will be treated as breathiag zone measurements for the purpases of 

levels established m S u W o n  7.6. 
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An or& vapor detector (OW) will used to momtor the head space -de sealed 
containers of waste fluids h m  the field and when opcmg holding tanks c o n t a m g  

wastes generated at the MDF. If the organic vapor concentration IS greater than 
background, the individuai will leave the head space open, move upwind, let the head 

space vent for tea minutea. Afterwards, the organic vapor concentration wdl be 
remermrred. If the organic vapor conantration is at the background level rupiratory 

protection is not required, but the organic vapor amcentration will periodidly be 
measured in the worker's breathing zone. If the organic vapor level in the head space 

does not drop to background level the m o n  levels established in Subsection 7 6 wdl 

be applied. 

When logging cores, an OVD will bo used to monitor the core s w f k  of potentdy 

contaminated cores before the l o e g  procedure b e p s .  R d t s  of the core surface 

monitoring will be compared to the adon lev& established in Subaectlon 7.6 and the 

apptopriate d o n  taken. 

Mcrrurements with an OVD are not required dunng surticial soil sampling acthiti= 

orpackertdq. 

75.13 

A Mger hradpump with detu#or tukr fm carbon tetradode will be used during all 

The monitoringstra~wiube the same as b daaibed for an OVD during intnuivea- 
!Joilboriagd treding- in Subedon 751.1. 

. .. 

A Driger h.ndpump dth deW4tx tubw kvhyl chloride will be u d  during dl intnrarvc 
activities raeomplirhcd within the Otdyhg Are8 d h d y  north ofthe Mound Area 'Ihe 

monitoring strat- will be the same as is dcsaibed above in Subaectim 73.1.1. 
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75.14 

A Ludlum Model 12-lA Count Rate Meter will be used at each ute of intrusive d t y .  The 
Ludlum probe will be placed as dose as poaible and p d d  to the material being monitored. 
In no case, should the probe be hcld farther than y1 inch from the surface being measured. 

When monitoring, do not move the probe faster than 1 inch/second However, the probe 
should not come in contau with the m a t d  being monitored. If activity is detected, the probe 

will be held stationaty for a quantitative measurement. Soil cuttings, equipment, and PPE that 
are dry will be monitored with the Ludlum probe, although any surface that is dry may be 
monitored. 

A health and safety techniciur 0 that is tamilint mth how to operate a Ludlum Model 12- 

lA w d  be present at each &ty that r e q h  monitoring mth a Ludlum Model 12-lA. The 

HSTs are considered to be semi-&illed radhtion monitors md wrll conduct day-to-day 
monitoring ac#ivitics, imxndhtdy implement the action levels in Subsection 7.6, and notify the 
site safety 0- (SO) of all monitoring d t s .  The S O  will arrange for a skiUed radiation 
monitor (SRM) tow HSTs radiation monitoring results that indicate the presence of greater 
than 250 counts per minute (cpm). An SRM will have indepth fhdiarity and experience in 
radiation monitoring. 

D u t i n g d b o r i n g m d u e l l ~  ' n, the ground surface to be penetrated by the 

initial auger wt will be modtored before the auger bit b set on the ground, and roil 
cuttiap win be wetted u they are bought to the surface (see Subsection 7.73). When 
the auger is stopped rn that rnothapioht may be added, the wetted roil cutdapwill 

be femuvd As rdditionrl (dry) 8oii cuttings 8re brought to the mlrfacq 8 lllllrIl 
(rppraaimrtdp 1 cup) will be collected and the wetting proem of the 
remriniryatttingwiubegin imm-. The mil 8amp&win be spread ob 8 lLllooth 

surfhcu rad monitod with the Ludlm probe. The rawits of monitoring win be 
compared to the d o n  lev& crt.bllrbcd in Subssetion 7.6. 
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When trenchhg activities are under way, the Ludlum probe wdl be used to monitor 
the soil arrf.a to be excavated before trenching begms. Tbe interior wall of the 

tread wdl be monitored before sampling of the trench wall is dowed to begin. The 
d t s  ofmeuurements made with the Ludlum probe will be compared to the action 
lcvels established in Subsection 7.6. 

During sulscid soil 8mpling &ti* the soil 8urface to be sampled wdl be 
monitored with 1 Ludlum probe. The results of monitoring will be compared to the 

d o n  lev& established in Subsection 7 6. 

Durins maintenance activities at the MDF all surfaces anll be monitored for 

radiological contamination following decontarmnatlon of equipment known to be 

radioloeicaUy contaminated. A Ludum Model 12-1A u d  be used to monitor dry 
suffaas and the action levels etaWed in Subsection 7 6 will be applied. 

During core logging 8 Ludlum Model 12-lA will be used to monitor the core surf= 
of potentially amtunhated axes More the logging procedure b q p s  and 

monitoring of the axe materid will be raeomplished pcriodicaUy. Tbe action levels 

established in Subwction 7.6 will be applied. 

0 Mururtmentr with 1 Ludlum probe are not required when packer testing iS under 

7-1 1 
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An anemometer will be used to indicate wmd speed dunng intrusive a c t ~ t i u .  The 
anemometer will be positioned upwind of the intrusive actiVrry but dose enough to the work site 

to permit ready access. Intrusive activities will not be conducted when sustained wind speeds 
above 35 d e a  per hour (mph) aiSt as measured by the anemometer. Sustained winds above 

35 mph & when the Sminute ntenge whd-speed exceeds 35 mph for two consecutive 

Sminute periods. 

753 Airsampbg 

Air samplea will be collected and a laboratory analysh conducted for substancu classdied as 
ertha potential inhnlation hazard or an inhnlntion hazard (see S u b o n 5 2 . 3 ) .  The 
substances to be sunpled for, geographical areas in which sampling wd occut, and sample 
dection procedures are specified in S u W o n s  75.2.1. and 752.2. 

Vinyl chloride (see Subssetion 532.11) will be sampled for during soil bonng &tiu mthin 
the outlying area north of the Mound Area @ISS No. 113) at proposed plume dmracterbtion 
alluvial monitor well" nmh 32-91.33-91. and 34-91 (see Plate 1). The sample collection wdl 

be rccomplirhed u dtrcrsbcd in Natbad Institute of Occupational Safety and Health (NIOSH) 

methad 1007. NOSH method 1007 u provided as Attachmeat K 
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@ A thee-pi- 37-milltncter air monitoring cassette containing a me A/E 1 rn fiber 

of 1 cubic meter is required, although 2 cubic meter air sampla are desirable. A personal 

sampling pump with a representative sampler in line WIII be d i t e d  before and after each 

sampling event. A "bubble meter" will be used as the cakbration standard 

I filter will be used in the openface mode to collect airborne dust. A minimum ax  sample volume 

All decisions repding application of the following adon levels for non-radioactive substances 
will be based upon breathing zone measurements. The action level for mersurements of 

radioisotopes with the Ludlum Model 12-lA probe wdl be based upon surface mcasuranents 

of dry sod, equipment, or WE. The HST will no@ the S O  immediatdy after any upgrade 

in PPE. 
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' a  Instrument 
OVD greater than background 

greater than 5 ppm 

Carbon Tetradoride 
Detector lbbe 

greater than 1 ppm 
greater than 50 ppm 

vinyl chloride 
Detector Tube 

greater than 0 5  ppm 
greater than 25 ppm 

Ludlum Model 12-LA greater than 250 counts 
per minute 
greater than 1250 counts 
p a  minute 

Piaobalancu 

Anemometer 

6 dligmm/cubic meter 

3S mph 

Aaion 
Don Level C PPE 
Don Level B PPE 

Don Level C PPE 
Don Level B PPE 

Don Level C PPE 
Don Level B PPE 

Don Level C PPE 
and not@ SSO 

Don Level B PPE 
and notify SSO 

Curtailintrusiveactivities 
and contact the 
subcontractor's site manager 

See Subsection 75.1.6 

7.7 WORK PRArnCEs 

7.7.1 Equipment MudtorIq 
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Each equipment item will have an identation number stamped on it or otherw~~~ 

permanently attached if such an identlficatlon number is not already present. Thrs 
requirement applies to vehicles, augers and drill rods. 

A radiation modtoring log will be established for each equxpment item with an 

assiped identification number. R d t s  of d monitoring will be recorded in the log 

and will, as a minimum, indude prework momtoring and pos2 work monitoring. 

The air filter of each engine that operates within an dusion zone as intruswe 

a d t i e s  progress will be radiologically monitored when it is replaced with a new fdter 

and &a its last use duMg intrusxve a m t i e s  at RFP. Momtonng wdl be 

accomplished by wetting the filter element, disassembling the filter and using a Ludlum 

Model 12-lA to monitor the dirtiest portion of the filter after it has dried. 

Any suhces of a vehicle or other equrpment item that contacts the ground 8urface as 

it is king moved from a site of intrusive activity to another will be radiologically 
monitored with a Ludlum Modd 12-lA immediately before it moves onto a public 
thoroughtue. 

'Ihir requitcnrent appliea to items that have been uscd in any area that is either known 
to have surfid radidogiad amtamination or such contamination was noted as the 

itun was used on the field. Vehides/itema found to be amtamioatd immediately 

prior to m h g  onto a public t h o o o u ~  will be handed a8 d e d i  in the 

8 e m R F P  Eavironneaml Rertotrtion Program SOP. 

0 Wmrcnted or l d  equipment thrt hrr been usedin the field is returned, it will 

bewipemedfmndioirotopsr mdthererultSfurnishedtotheHS0. ~eHSOwill 
m e  if the item is suitabh for return to the owner. 
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@ AS stated earlier, this Health and Safety Plan d o a  not adress the hazards associated with 

drilling into buried waste containers (filled contamers such as in Trench T-1, or flattened 
containers such as may be found in other trenches). Therefore, m h y s i a  will be employed 
before drilling or emcaMthg into any trench. If an auger encounters a buried waste container, 
dniling wiU cease, dl down-hole equipment wdl be removed from the hole, and radiatlon 
screening will be racomplished. Dumntamination of equipment and personnel wdl be 
accomplished and the drilling Operation will be relocated. 

I 

I 

AU subsurface so& brought up to the ground surface shall be wetted immediately to h t  the 
potential for dust bscoming airborne. Soil samples collected for analysis are d u d 4  from this 
requirement. In general, a hand-pressurized, garden-type sprayer should be used. The sprayer 
node wdl be adjusted so that 8 mist (versus a prusunzed 8trcam) will be used to moden the 

soil The soil cdngs  should not be saturated, since that could lead to the spreading of 
potential contamination by water runoff f r ~ m  the sod cuttings. 

~ @ 

Personnel will not enter trenches that are deeper than four feet at the deepest point without 
approval of the HSO. The HSO will provide instructl 'om for Aoring and other safety measures. 

7.7.4 WorkDprinlDuimcu 

This Health and Safety Plan doer not cowt field work after daylisht horn 

No work in amfined spaces orphceswithlimited egress is permitted by this plan. 
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m 7.7.6 Cor, 

Potentially Contaminrted 00- (sa Subadon 732) will be logged out-of-doors within an 

d u s o n  zone. 
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8.0 
EMERGENCY RESPONSE PROCEDURES 

8.1 RADIO COMMUNICATIONS 

Field teams will have 8 method of comunicating with both the field office trailer and other 

field teams. 

A communication center will be established at the W-C field trader office. This office wiU be 

equipped with telephone communications and shall be attended at alI times during operatrons. 

82 EMERGENCY TELEPHONE 

The dosest accdbk telephone during all working hours will be identified by the S O  before 
begidng field activities in case comunhtion wth the WIC Communications center is not 
possibk. AU guard posts have telephones. Emergency telephone numbers will be posted near 
the W-C field office telephone. 

a 
83 MEDICALFAcIlllTIEs 

Telephone numben for the RFP mcdicpl Wty arc provided below (Building lZ2, Central 

Avenue) (See Figure 8-1): 

8.4 EMERGENCYRESPONSE PROCEDURES 

The Site Manager, with ante &om the SO,  has responsl'bility and authority for 
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8.4.1 Fin/Explosion 

Fire emergenaes will be handled by unmediately notifymg the fire department Only If a fire 

appears to be small and easdy extinguishable, wdl personnel attempt to control it with fire 

extinguishers available in the work area. Otherwcse, m e d i a t e  evacuation of the ared IS 

mdicated. In the event of an arplosron, all personnel shall be evacuated and the fire department 
notified No one shall re-enter the area untd it has been cleared by arplosives safety personnel 

8.42 Physical InJury 

In case of injuries to personnel, first aid treatment wdl be initiated immediately by trained 

personnel. In case of serious injuries, the victun wdl be transported to the Rocky Flats Plant 

medical center as soon as possible Minor mjuries may be treated on site, but ail injured 
personnel w d  be transferred to the nearest recommended medical treatment fdcllrty dnd 

examined by trained medical personnel. Victims of seflous bites or stings wdl be taken to the 
RFP medical center. In the event that an injured person IS contammated with chemicals or 

radionuclides, the person shall be taken to the RFP medical center as soon as posslble 
Decontamination shall be performed to prevent further exposure only if it wdl not aggravate the 

injury Treatment of life-threatening or serious injuries wdl always be considered first 

I) 

8.43 Injury Due to Heat 

If a person is suffering from 
the followurg procedures will be taken: 

(profuse perspiration, normal body temperdture). 

Remove the person to a d e r ,  shaded area. 

Give 8 ounces of Gatorade (if available) every 15 minutes for three or four doses 

Drinking water will be used if Gatonde is not readily avadable. 
AJlm the penon to rest. 
If the person is suffering from cramps, press warm, wet towels over the cramped area 
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A We threatening situation d s t s  and immediate action 1s mdicated if a penon is suffering from 
(skin hot and dry, very high body temperature), the following procaduru will be 

taken: 

Immediately cantact the S O  and request the medical taeility be alerted to the 

situation. 

0 Cool the victim quickly by soaking the person m cool but not cold water, sponging the 

body with nrbbing h h o l  or am1 water, or pouring water on the body. 

Transport to hospital for medical attentlon as quickly as possible 

8.4.4 I q j q  Due to Cold 

First aid for consists of the following procedures: 

0 Decontaminate the victim. 

0 Bring the victim indoors and quickly rewarm the affected areas in water between 103' 

to 10S.F. 

Give Victim a wum drink-NOT coffee, tea, or alcohol 

~pptpamitthevictimtosmokc 

Keep the fmaea putt in wum water or d w i t h  wann d o h  for 30 minutes, even 
though the tissue win be p.inhrl as it thaws. 

0 Evaluate the injured areas and mer wth stale, soft, dry material. 

0 Keep the victim warm and get immediate medical care 0 
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0 

0 

0 

0 

0 

Do a rub the htbitten pw 

Do a allow blisters to bc broken. 

Do use ice, snow, or anything cold on bstbite. 

Do npf use heat b p s  or hot water bottles to rcwarm the body part 

Do u p l a c e  the d d  part near a hot stove. 

Fint aid for & (hypothermia) colwts of the following procedures: 

DecontaminatetheViCtih 

DrythepenonthorougMy. 

0 

0 

Bring victim into awam area as quickly as possible. 

Remove wet or cold garxnents. 

Provide urarxn, dry clothing or coverin& 

Provide rapid but gentle rewarming. 
Give viaim a wum drink-NOT -flee, tea, or aloohoi. 
Keep the victim warm and get immediate medical care 

Emergency tdephone numbers are listed in Table 8-1. 

Reporting and notification of emcsgcly situations shrll be carried out in .acordance wth 

requirements in Department of En- (DOE) Order 5484.1. The Team Leader of the field 
team involved will notify the site safety officer who will not@ the appropriate emergency 

assistance penonnel (for ample, fire, police, ambulance) at memion 2911 immediately, and 
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then noti@ the Site Manager. The Site Manager wdl not@ the EG&G Enwonmental 

Res&mtion (ER) Rogram Field Supervisor, PM, and HSE Area Safety Engineer. The 
responsibility of the S O  is to implement notrfication and reportmg rtqurrements of DOE 
order 5484.1. 

Current plans do not indude handling the types or quantitiw of m a t e d  that, if spilled, would 

create a hulth hazard or generate environmental mnccrns However, the S O  should be 

notified of all chemical spills for a determinrtion of how to clean up and dispose of cleanup 
mat- Attachment C provides instruUion8 for managing sp& of some mat& that may 

be found at RFP. 
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TABLE 8-1 
EMERGENCY TELEPHONE NUMBERS 

Site Health and Safety Offrcer 
Gregg MiUer 

(303) 966-5874 

Business Unit Health and Safety O f f i r  (303) 740-2700 
Mike Sam 

WCFS Corporate Manager, Health and Safety (303) 740-2700 
Jerry Andenen 

24-Hour InstaUation Health/Safety Coordma tor (303) 966-29 1 1 

Fire (303) 966-29 1 1 

Ambulance (303) 966-291 1 

Poison Center (303) 629-1 123 

security 

Police 

(303) 966-29 1 1 

(303) 966-29 1 1 

THE W-C TRAILER IS LOCATED AT: 901 Contractor's Pad In Trailer No 22 

NEAREST MEDICAL 
SERVICES ARE LOCATED AT: Buddmg 122 

Directions 

From the Conmuor's trailer compound, take a northbound street to Central Avenue 
and turn left onto Central Avenue: Buitding 122 will be on the left side and slightly 
west of 1 guard building on the r@ after approximately 1.25 mdes 

From the RFP eastern boundary, upon entering RFP off of Indiana Street, you w d  
be on Central Avenue procad approramate& 3.5 miles: Building 122 WIU be on the 
left side. 

From the RFP western boundary at Hwy. 93, procad along the entrance road to just 
past the gate, at which time you will be eastbound on Cactus Avenue. Then turn left 
onto the fm street past Second Street, (Third Street, which IS not marked) Proceed 
up Third Street past Building IU, which IS on the left: the next building on the lett 
will be the medical facility (Budding 122) 
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9a 
LOGS, REPORTS, AND RECORDKEEPING 

9.1 GENERAL 

Rscords shall be kept documenting the site safety program. A bound logbook wdl be used by 
the SO/" to record results of each environmental monitoring event wrthin the d u d o n  
zone, including those events specified beim 

0 Rodiologfcpl - Ludlm Model 12-lA count rate meter 
- Other (e in log book) 

e h b i e n t  Air 
0 Photoinhation detector 
0 Orpnicvapormonitop 
- Pi- 
0 Anemometer 
0 Other (SpScitL in log book) 

93 CAfJBRATIONRECORDS 
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9.4 O C ~ A ' I ' I O W  &U"Y AND HEALTH ADMINI!SI'RATION FORM (OSHA Fan) 

200 

An OSHA Form 200 will be pasted in an area frequented by all subcontractor penorinel. The 
SSO wdl be reqxdble for maintaining the form. 
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report. 
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a The dmPi life inbabithg the ROclty FlrU Plant (RFP) urd its buffer =Be COIUUU of species 

associated wxth western prairie regmis. The mst common large mvnmal iS the mule deer, wlth 

an stmated 1Wl2S pcrmurens residents. Tbeae are a number of small cltl~lvons, such as the 
coyote, red fbx,dped skunk, ud long-taild weasel. A profusion of d l  herbivores can be 
found throughout tbe plant and buffa zono comumg of species such as the pocka gopher, 
whitetail& jackrabbit, rad the meadow vole (U S. DOE, 1980). 

Bull snakes md dWrUtes are the moIt f r e q u d y  observed repales. Eastern yellow-bellied 

racers have also baa seen. The eastem short-horned I d  has b a n  reported on the stie, but 
these urd other lizards are not commonly observed ?he western parnted turtle and the western 

plains garter snake are bund in md around many of the ponds (U.S. DOE, 1980). 

Diseases that are cndtmrc to the front range of the Rocky Mountvns and, therefore, on RFP 
include: Plague, Rocky Mountpin Spotted Fever, and Rabies. Each of those diseases IS 

usociated with one or more nrunnuls inhrbitmg RFP 

A-1 
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CHARACTERISTICS OF RADIOISOTOPES 
FOUND IN OPERABLE UNIT NO 2 (OU-2) 

ATTACHMENT B 
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I The DOE Rocky Flats Plant produces "triggers" for nudear weapons, which involves the 0 
proassing and machining of plutonium, as well as the use of beryllium and other m a t e d s .  

operations or from the disposal of wastu from other facilitres. 

I Utanrum and other radionuclides are known to be present on the Ute, either from process 

, Normal process releases from this tacrlity are reported to be mvlimaI, although there are several 

historical incidents that have released lipnlfirant quanbties of contaminants. 

Plutonium can spontaneousiy combust in air, a charactermc which contriluted to serious fires 
that released plutonium to the environment in 1957 and 1969 In 1969 I glovebox fie resulted 

in the release of several kilograms of plutonium to the cnwonment. AnaIysis of sod samples, 
taken mostly east of DOE property, found up to 6 pCi/g on the top centmeter of sod 

(background is 0 04 pCi/g) shortly after this fire. In 1974 there was another accidentai release 

of piutoniwn to the air. 

a Sbrting in 1958, bards containing used machbhg fluids were Jtored outdoors at a location 

now called the 903 Pad Leakage from the barreh was discovered in 1964. By 1968, the last 
barrela had been removed and the uu was monitored for alpha activity. Levels of up to 135 

the area and fill was applied to the Wrap aru,  which was then paved. A d d i t i d  filI waa 

added to the arm surrounding the 903 Pad in 1970 after soil sample adysis reveded great- 

I pCi/g of soil were found, with activity penetdng to 8 inches deep. Rocks were run& from 

than so pci/g of *ha activity. 

Other sites on the Wlitythat maybe &nificmt con taminant sourcu indude the west spray 

Fie& UI area east ofthe pknt usad forkairl d e d  the East Mo~ndr, the 881 HiUside m a ,  

and the #lu evaporation pcm& With the QDeptiQll ofthe West Spray Fields, dl ofthw 
loations are to the east ofthe new mhyluIdfiu sit= 
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by the distriition of radionuclides in the sod as reported by Rocky Flats Plant annual 

environmental reports. 

Expected concentrations of plutonium near the areas of this work is thought to be approximately 

0.05 pCi/p (0.02 pci/s [0.04 &/min/a] is consrdered background). 'Ibis level is well below 

levels considered hsurdour. Reasonable dust control measures in arms containing 0.05 pCi/gm 

will provide adcqurte protectioa rgah exposure to plutodum by inhalation. 

Elevated lev& of plutonium have been measured in various areas in the buffer zone around 

the Rocky Flats Plant, p h d y  to the east of the fadty The highest lev& of plutonium 
measured are to the cas! and south of the Plant, wth the pmupal source berng the 903 Pad 

Soils at I n d h  Avenue have ban found to have an activity of 734 pCi/g. 

The predominrnt isotope present as an environmental con taminant is pu"p Major radiations 
&om this material include the following: 

5.16 MeV (88%) 

5.11 MeV (11%) 

0.052 MeV (0.020%) 

me t.dirtion of concern (alpha) is not sufljcicntly penetmtbg to penetrate the dead kyen of 

the skin, which muuu is not an atenul hazard. However, it isvery imporhnt to avoid 

E2 
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inhalation or i n w o n  of this material, as alpha radtatron may be very damaging from wthin 

the body. 

h 2 4 1  

Amu1 is a contaminant of weapons-grade plutonium, present at IW than 20% of the 

concentration of Pum. Major radiations 6rom this material indude the followmg: 

S 49 MeV (85%) 
5 44 MeV (13%) 

Amu1 emits some gamma (photons) of low energy, the most important being: 

0.060 MeV (36%) 

I Am31 is beta stable 

I 
The radiation of concern (alpha) is not sufGciently penetrating to penetrate the d a d  layers of 

the skin, which means Ama1 is not an e r t d  hazard. However, it is very important to avoid 

inhalation or ingestion of this material, as alpha radiation may be very damaging from wthin 

the body. 

Uf35 
U= is r ~ o  known to btprsrclrt in stme mils i t  this site. U= is normryIpresent as 0.7 

percent of the totd uranium pmeat. Major radiations drom this material include the following 

438 MeV (8%) 
4.40 MeV (57%) 

437 MeV (18%) 

Ounmcr d o n s  uc pridpdy due to the presena of thorium daughtex radiations, the most I 
important bdng: I. 

E3 
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0 143 MeV (1 1%) 

0 185 MeV (54%) 
0204 MeV (5%) 

"be radiation of conarn (alpha) h not suEMentiy penetrating to penetrate the dead Layers of 

the skin, which muns Uzu is not an external hazard. However, it ia very important to avoid 
inhalation or ingestion of this material, as a h a  radiation may be very damaging h m  wthm 
the body. At conantrations much higher than are expected to be present at this site, Uas can 
be an a n d  hazard from daughter gamma emissions. 

Ufu 
Uw b also known to be present in mme soh at this site. Ua h nonnally present as 99 276 
percent of the total d m  present Major radiations from this material include the folloianng. 

430 MeV (75%) 
4.15 MeV (25%) 

437 MeV (18%) 

Gamma emissions ut principrlty due to the presence of daughter radiationa, principally from 
Thm and Pa-. 

0.030 MeV 

0.043 MeV 

Tbe nciiation of conarn (alpha) ir not dficiently penetrating to petrate the dead layers of 
tbe rlrin, WJIM meam t rn an QRanrl hazard. However, it isvery impOrtrnt to avoid 
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the body. At amcentrations much higher than arc expected to be prwent at this site, Um can 
be an external hazard from daughter gamma CII[LWS~OIIS, The beta emissfons are not sufficiently 
energetic to penetrate the outer (dead) layers of skm. 
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A'XTACHMENT C 

CHARACTERISTICS OF NONRADIOACIlVE 
HAZARDOUS SUBSTANCES FOUND IN OPERABLE UNIT 2 (OU2) 

NOTE The reader should keep in mind that a material safety data sheet for a given 
substance provides information concerning the substance in a relatively pure form 
and that the substances that may be encountered durmg this project will be at very 
low concentrations from the view pomt of significant occupational exposures 
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4 
c r r c i n o i e n  An humans. ?IRST AID: 

E e Contact: 
-a1 h e l p  if  irrltatioa p e r o i r t 8  or vhen viral dloturb8ncer  Occur. 
Skin Contac t Remove c o n t a r i m t e d  c l o t h h e  p t m t l y .  Y u b  u ~ o r e d  rLia w i t h  .OW and 

t l u r h  eyes v i t h  N n n i ~ u a t e r  for  15 Jautea, indudin8 under the eyelidr 

- a d  t medical belm for nmeated or iroeli e ~ r w e a .  

I 

NO. 410 

SECTION V I *  HEALTH HAZARD INFORMATION I t L v  s ppm (skin)  (See sect. XI) I 

1 CIrbon etrrchlor d i r  oxic and lrr .ti by lahila ion  and f a 8 e s t i o n  (mean 

Skln tonta~tr c a n  cawe d e f a t t i n g  & 

l e t h a l  dore l a  f-b d ~ 8 h ~ ~  t roxic by #fin  akforption. 
result i n  CWS deprerrioa and/or utroiotertina1 spptoas!' It $8 i r r i t a t i n  to s k i n  
and eyes. Eye eontret o 
bl ind 6Potsr  n a r r w l n g  01 &tal h e l d ,  ate.!. 

fxcestiv. exporure m8y 

item! effrctr c n produce visual d i r t u r b a n c r r  thare, 

W r o  cardic arrhfthmlu. 

SECTION Vile SPILL# LEAK, AND DISPOSAL PROCEDURES 
Notify safety personnlrl when larle s p l l l a  occur. Evacuate area. Provided maxiom as 

hrwt w n t l l r t i o n .  
h r l r t i o n  ( m e  Sect.Vfll). Smalf r p i l l  
and terldurs can be absorbed on pper ,  vermiculite, ate. and allwed t o  evaporate 1 
8 hood. 
24 hours of 5000 l b  or more (propored Rp i s  1000 lb) must be repor ted  t o  0.5. Cover 
Wht. 

DISPOSAL: Scr8p mmy be burned i n  approved 
m e  Vi1-u #e89 1 t W8uf.tfm. t60 a 8 spat degrersbg so lvent  under n~r~). r o i i m  
kcrar'ti e uant CV. 

C1e.sup perroaael wt use protec t ion  88.in.t eont8ct and in- 

S p i l l s  or d ischrger  

ContaSa r p i l l ;  pick up l i q u i d  f o r  di8por.l. 

Prevent relerse of C C l i  to aurface water or revers. 

Consider recovery rnd reu8e. i f  ferriblr,  
erature incinerate w i t h  scrubbar  or i t  my be disposed of  I s  hararcrour 

~ ~ 

SECTION VISle SPECIAL PROTECTION INFORMATION 
?ror iCa  general  rnd local exhaust vent1 r t i o n  to meet uat 00 li nee 1 

a in .  free vrloeitv.  V e n t i l a t e  sum# fnd low l y i n t  a::;. air? .~pl iedde%~ 
contained resplrakora  above TLV, v h h  f u l l  face pbce  above 100 pm. 

srfrtv 8o::ler and/or face ohle ld  for eye protect ion.  

rlcohollsa~ or pulwnrry  p r o b l m  rhould bave a physician'# rpproval b a f o r e  uortting 
w i t h  C C l h .  

Woaitor vapor l e v r l r  i n  

?VA 01 neoprene a lovea and protot t ivr  cloth in^ needed t o  prevent  8 L n contact. beat 

An eyewash a t r t i o n  and r h e m l c r l  rafeq rlrawr rhould be readily acc~rr ibfe .  
Provide preplacement .ad Wlce a 7ear medical e a .  Workers with oberl t~ ,  dlrbeter, 

Retain mdic8l records for 30 year6 after teminrtion of  amplopent. 
Prcvidr t r ~ i n l n t  to those exvoaed to  CC14 i n  the workplacr. 

the V O r k p b C e .  
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e l Occupational Health Guideline for 
1,l-Dlchloroethane 

SUBSTANCE IDENTlFJCAlYON 

HEALTH HAZARD INFORMATION 

1 



. of above 8.000 ppm fur up to 7 hours were prthologtc 
ch8nger in the kldney 8nd liver, a d  at much higher 
concentrariolu. near 64.WO ppm, damate to tk lungs as 
well. -ted duly tapown of Kwnl specm of 
a n i d  to 1.000 ppm d t c d  m 110 or 

rtologk c h n g a  Tbe 4uld applied to tb &Clw 
dd skin of rabbits ptoduccd slight edema and vny 

9 h t  lccio~u after a x  daily rpplmtionr lactilid br 
the cycr of rabbits there was cmmadutc mduner 
conjunctival imtrtion and swelling wlwcb suubrdrd 
wthin 8 week. Tbere haw been no reponed c88a of 
human overexposun by mhrkdan; pro(ongcd, ook 

kun ** 
fined, or rrpeued rlun oo(1w1 CUI produce a Jtht 

CHEMICAL AND PHYSICAL PROPERTIES 
Pb*d8u 
1. Mdcrular wmght: 99 
2 Boihng point (760 mm Hg) S7.3 C (135 F) 
3. spccrrlc gmvlty ( m t a  - I). 13 
S. Mdtin8 point 0% 7 C (- 142 Fl 
6 Vapor pnrturr at 20 C (68 n. 182 mm HI 
7.  Solubility in water, g/IOO 8 water at 20 C (68 Fl 

8. Evaporation rate (butyl acetate - 1) 11 6 

1. bnditmns contnbutmg to btabrtny. H u t  
2. Incompatibrhticr. Conuct w t b  rtmg oxidam 

atme lire8 8 d  explarponr Conucl m t h  
.tm wdl cause formation of llunmrble d t o x ~  

3. Hurrdous dccomposnron producn: Toxic 

4. Vapor d m t t y  (ut (I 1 8t b O b &  potnt Of 1,b 
drhkrwthmc): 3 4 

t c u t h a n O I  

Rmctlrlty 

c' ruldebydc gas. 

and vrpon (sucb u vinyl chlondc. hydrogen chlonde. 
phosgene. and carbon monoudc) may be tclcrod in 8 
fin mvolvtna 1.1dlthlomthane 

4 S p e d  prccrutronr. I.l-Dtchiomethane wdl 
attack some forms of phtlcr  rubber. and cortmgs 

Flrmnubilit) 
1 F & ~ h p o ~ ~ t t *  - 8 . S C ( I t R ( ~ l o r r d ~ ~ p )  
2 A u t o t p i t m  tempentun. Data nol rvulrbk 
3. Flammrbk Innits rn ur. 'k by VOIoRK:  we^ S.% 

upper. 15.9 
4 Extm#u#hmt Folca dry c&nricrl. cub00 d m -  

idc 
Hrrnin# properties 

The AlHA H ~ m w  Gude npons that 1,ldubbmeth- 

7LV. 
1.1-Duhforoethane IS n a  known to be an eye armant. 

MONITORING AND MEASUREMENT 
PROCEDURES 

hr 8 dutinniw, rrUly m#fU8bk adar 8t thr 

uurcmrnts IO dcrcrmm employee exposure are k r r  
en so thrr the a%tra#e eight-hour exposure IS bucd 

on a ungle aght-bour umple or on two four-hour 
umplcr Several shon-umc interval umpla (up to 30 
minutes) may also be used IO determine the average 
exposure kvcl A r  -pia should k ukcn in the 
cmployu'a bnrthrng m~ (ur that wouJd mort r u r l y  
repmeat tb.1h)l.U bytbeeqloyec).  
*Mabod 
Sunphng and adyam mry be Me by aollscdon 
of vapon onna an .drorptroa tube wth subsequent 
desorption w t h  urboa duulfide and gas chromatogra- 
phic mrlym. Also, detector t u b a  cvufrad by MOSH 
d e r  42 CFR Pan 84 or other di--t+rdml dtvrer  
CJibrrtCd to mc~~lyc 1,ldtchl-e may be mud. 
An uulytjul method for 1.1- in in tbe 
NIclcSHM'malqfA&tkdMdbk tad Ed VoL l, 
1077, available fmm tbe Oowrnramt Pnating OiRCs, 
Wuhuyron, D.C 2ou)2 (GPO No. 01703Um606) 

RESPIRATORS 
Good iadurvul by- pncuoer ruua;mrnd tbrt 

mgmeai4 cosltrol, be used to led- cnvlroanrmul 
~ ~ l l t ~ ~ ~ t n t l ~ l ~  to the pcrmurible arpo~prr kvcl How- 
ever, there Ilrr lomc exceptIoN whae rrrptntom my 
be wd to control exposure Respinton may be used 
when engineering md work pracuce controls ue not 
technically lunble, whcn such controls u e  in the 
process of being mrullcb, or when they Cut a d  netd to 
be supplemented. Respmton may also be used for 
opmtionr whxb rr~om entry into uab 01 c l o d  

u e  those that have been approved by h e  Mmt W a y  
md H d t b  Admtnutntlon (formerly Mmm8 Enforrc- 
mmt urd Safety Admlal.lmtron) or by the N a W  
Inn~tutc for Ocapmonrl Way .Dd H d t h .  

In addition to mprntor se~eccron. 8 complcte rupra- 
tory protect&n plolnm should be mnitured which 
lncluda regular truun8, ILIuntLLIlIKc mrpcctm, 
cleanmg, and eniuauon 

YCEIclL rad irr elneqtncy mtUmoa& If the oy or 
mptnton b ntccsuy, the only rrrpvrton penmted 

PlERSONAL PROTECTIVE EQUIPMENT 

Employcorboald kprovidcd mthmd rrquycd to 
we mprrnovr chhbg, #lover frcr r)lulA. (aght=iach 
mnurnum), and other rppmpmte proteam clorhuq 
nrnouyloprctvcntnpatedorptolon~rluncoauct 
wtb bud I.ld~bloroct&m. 

Clothmg vet wtb &quid 1,ldshJoroahe should 
be placed m ciorcd contunen for tronie untd I a n  be 
drlruded or uatJ prowron IS rmde fbr the removal of 
I.1dchloroethane from the clothmg If the clothma IS 
IO he laundered or otherurn chned to tcmove the 1.1- 
dirhlorocthac, tbe penon performma !he openrlon 
should be mformed of 1,ldichlorocthme'r hazardous 
Propcrucr 

Any clothin# wh~ch becomes w a  with lrqud 1.1- 
dichlorocthane should be temowd ~mmeducel~ and nor 
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PROCEDURES 



RESPIRAtORY PROTECTION FOR 1,l-DICHLOROE"HANL 



' a  

1 ,lJlichloroethylene crused kidney tumors <male nice only) 8nd 
leukeair ln one study of mice exposed by inhrlrtlon'to 
1.1-dlchloroethylrne. The results of other studies were equivocal or 
negative. 1 ,l-DIchloroethylene Is mutagenic, and hat caused adverse 
raproductlve effects when rdrainlsttted to rats rnd rabbits by 
lnhalat~on. Chronic exposure causes 1 Iver drargr. and acute exposure 
to high doses produces nervous system drmagc. 

CAS Numbtr: 7E3S-4 

Chemical formula: CHzCC12 

IUPAC Nrm: 1 ,l-Dlchloroethene 

Important Synonyms rnd Trade Nuntt: Vinylidene chlorldc. VDC, 
1 ,I-dichloroethene, 1 ,l-DCf 

ylcmical and Phvf jca l  Qt- 

Molecular Weight: 96.94 

Boillng Polnt: 37.C 

Helting Point: 4 2 2 . 1 ° C  

Solubilfty in Water:, 400 gllttcr at 20'C 

U S .  fnvironmntai hOteCtlon Agency, Office of Waste erogtrm 
Enforcement. September 9985. Chemical. phyr!cal and blologlcal 
properties of compounds present rt hazardous waste sites. A Final  
Report Prepared by C l t W n t  Assoctrttt. Inc. At1 tngton, Vtrglnta. 

h 



Solubtllty In Organlct: fparlngly soluble In alcohol, ether, acetone, 
knzen;. and chlotofora 

Log Octanol/Hater Pattltlon Cmfffclent (Koow): 1.84 (Mabey e t  al. 
1981 1 -Estimated 

foll/Hater Partition Cwfflclent (&): 

239 
78 
65 USEPA (1986a) 

1-n et  81. (1982) Eqn 4-8 (log kw - 1.84) 
Lyman and Loretl (1987) (log KOw - 1.84) 

20.2 Owlet 8nd Oobbt (1984) Eqn C <1Og k w  0 2.18) 
26.7 
30.9 Davies 8nd Oobbr 0984)  Lqn 8 ( l o g  0 2.18) 

Lyman et rl. (1982) Cqn 5-2 (log KOw .I 2.18) 

Vapor Pressure: 500 am Ng at 20'C 
600 l ~ ~ l  ~g at ZS'C (USEPA 1986a) 

Vapor Density: 3.25 . 

Henry's Law Constant: 3.4 x loo2 atn~-m~/mole (USEPA 1986a) 

Voiatllltatlon I s  llkely to be the prlmry transport process for 
1, I-dlchlotoethylene (VDC) e and 1 ts subsequent photooxidrtlon ln the 
atmosphere by rcirctlon with hydroxyl rrdicals is the ptedoalnant fate 
process. The half-We of 1,14lchloroethylene In urter 1s esttmted 
to be between me and rlx drys (USEPA 1985). 

R range of ettlanted toll-wrtrt prrtltlon cotfflclents (IQ 1s 
reported above rnd lndlcrtet tlut sorgtlon of 1.1-dlchlormthylone to 
solls/sadlwntt and dltrolved orgrnfc aatcrlrl ut11 occur. P~vlou 
(1980) estlnutes th8t sorption of volrtlte organic compounds wlll range 



e 

from low to codcrate. The coabincd urttr tolubllity and low otganlc 
partitionlng of 1 ,l-dlchloroethylene suggests that thls compound if111 
exhibit s w  degree of environawntal mobility. 

- 
A range of estimated bloconcentration factor (BCFs) for 

1 ,l-dfchloroethylene .It also reported above. ASTH (1985) Indicates 
that chemicals with blaconcenttrtiorr factors leas  than rpprorlmtely 
100 have lor potential for cruslng harm to rlldlife and httlarn health 
vir blorargnificrtion of residues up food chains. The rugnitude of the 
concen t ra t I on factors t ugge t t t that rppre c I ab 1 e b I oconcen t ra t I on or 
biornrgnlfication of 1 ,I-dichloroethylene residues 1s not 1 ikely to 
occur. 

1 ,l-Dlchloroethylene caused kidney tumors In male alee and leukernla 
In both aules and feaales when exposed by inhalrtlon. Equlvocal 
results were obtained In other lnhalatlon studies. Elegatlve retul tr 
Yere obtrlned in cancer studies wlth rats 8nd mice following oral 
exposure or in hamsters fol toulng inhrlatlon exposure. 1 ,l-Dlchloro- 
ethylene hAS been clasrlfied rccordtng to EPA't Proposed Culdelihcs for 
Catclnogrn Risk Assessment In EPA's Croup C tpottlble hunrn carclnopen) 
bared on llmlted evldence in mimalt 8nd inadequate evidence In humans 
(USEPA 1985). 

1 * l-Dlchloroethylene was mutagenic In several brcterlrl rsrayt. 
1,l-Oichlwmthylene did not appear to be terrtogenlc bot dld cruse 
enbryotoxici ty and fetotoxiclty when rdmlnisteted to pregnant rats and 
rabbits-by Inhrlrtion. ChOnIC exposure to or81 doses of 1 ,l-dlchloro- 
ethylene as low as 5 aglkgldry caused liver changer In rats, Acute 
exposure to hlgh doses cruses Centt81 nefvous system depression. 
Neurotoxicity has not been rttoclrted with low-level chronic exposure. 
fhe oral LCso value for r8ts 8nd mlce are 1,500 and 200 mg/kg, 
respectlvely. 



1 ,l-Dlchlorotthylene 1s not very toxlc to freshwater or sal twatet 
species, with acute LCso values generally ranglng from 80 to  200 
mg/llter (USEPA 1980). A chronlc study In which no adverse effects 
were observed lndlcrted thrt the acute-chronic rrtlo was test than 40. 
A 13-diy study teportlng an Us0 of 29 ag/llter lndlcrted that the 
acute-chronic rrtIo for 1 ,l~ichloroethylcnc Is greater than 4. 

No reports of the toxtcity of 1,14tchloroethylene to terrertrlal 
wildlife or docarttlc rnloult were found In the literrtute reviewed. 

. Ambient W A t w  Qualtty Ctlterla (USEPA 1986b). 

Aquatic Llfe (Fteshrrttt) 

The avai table dit8 ire not adequate for trtabl 1 thlng cti terla. 
However, EPA does report the lowest values known to cause toxlclty 
1 n aqurt i c organt sms 

Acute toxfclty: 11,600 pgllftet 
Chrontc toxlctty: No rvri lrblc data 

Acute toxlclty: 224,000 pgl11 trt 
Chrontc toxtclty: No rvrllrbla data 



I .  

Due to the carcinogenicity of 1,14lchlotoe~hylene the &lent 
water Ctltwion i s  set at zero. However, estimates of the 
crrcinogenk tltks astoclrted with 1 lfetime exposure ftm lngestlon 
of cmtralnrted nter 8nd COntrrPhited rqurttc otgrnlrmt are: 

loos 
too6 
10-7 

0.33 pg/1 Iter 
0.033 )rg/li ter 
0.0033 pg/ll ter 

National Primary Dtlnktng Hater Standard (USEPA) : 0.007 mg/ll tct 
(40 CFR Part 141) 

CAG Potency Slope for Inhalrtfon fxpoture (USEPA 1989) = 1.2 
(mg/kg/dyr)'' 

CAG Potency Slope for Oral Exposure (USEPA 1989) 0 0.6 (mg/kp/day)-* 

QT- 

The OT value i t  deflaed as that contamlnrnt Intrke rate 
(ng/kgldry) tart should not Induce m adverse effect to h w n  health or 
should not pose 8 risk of c8ncer occurrence greater th8n a 
ptedetetrlned ttsk level 

For om1 A d  fnhdrtion exposures to l,l-dichloroethylene, the DT 
value is brted on the USEPA Cancer Attestaent Group's cancer potency 
slopes. The cancer potency slopes are intended to be a plausible upper 
bound of the potency of a crtcinogcn i n  inducing cancer at low doses. 
Calculrtfon of a 9 utlng a cancer potency slope tequltes selection 
of an acceptable cancer ttsk level. A range of risk leve ls  from loo4 

. 



. 
to IO-’ will be corrsldered for all c~rclnogent~ therefore a range of 
Dl values I s  presented. Derlvrtlon of the inhrlrtlon Dt value for 

I t.l-dlch?orotthylene 1s as follows: 
.. . 

01 - 
Po tt ncy 5 1 ope t 6g Ikg ldr y 1‘’ 

- 8.6 x looS mg/kg/day 

For oral txposutt to l,l-dlchlorotthylene, the Of value 1s also 
based on the USEPA Clnctt Atstssment Croup’s cancer potency estimate. 
Otrlvatlon of C2t ora? Dt value 1s as follows: 

The range of lnhrlatlon and oral Or vrtutt for t,lodlchlorwthyltne 
i s  prtsented below. 

Oral Inhrt a t  Ion 

0.3 x 10.’ 
1 0’s 1.7 x lo-’ 0.3 x lo4 

I 00’ . 1.7 IO-’ 8.3 x lQ4 

ElsuuSl 4- 4- 
lo4 1.7 a lo4 

loo6 1.7 x loe6 0.3 10-7 
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SECTION VI HEALTH HAZARD INFORMATION I TLV 5 mg/m3 (see Sect 11) 

The low vapor pressure of this auterial essentially eliminates acute inhalation hazard 
unless the liquid is heated or misted. The ‘LZV h ~ s  been established to prevent inhalinl 
of excessive levels of airborne DEHP which can Cause nausea and be irritating to mucous 
rrembranus and the respiratory tract. Eye contact with liquid or mist is irritating. 
Ingestion can cause abdoarirul cramps, nausea, and diarrhea. Excessive skin contact can 
be irritating. (Rabbit, skin, LDjd 2Sg/kg) 

Eye ContacL Flush eyes vith running water for If minutes, Including under eyelids. Clt 
medical help if irritation persists. 

Skin Contact. Uash exposed area8 well vith roap urd vater. Get medical help if lrri- 
tation persists or if large areas of the body are affected. Remove contdnated 
clothing promptly. 

Inhrlation. Remove to fresh air. Support bruthiag if necessary. Get medical help. 
heap vam and at rest. 

1 

FlRSI AID. 

--- 
a$. .St o-mv-- 
SECTION VI1 SPILL, LEAK AND DISPOSAL PROCEDURES 
:ontain spill and pick up vith absorbent 80Ud. rags, or paper for disposal by burnina. 
Prevert losses Into the environment whenever posslblc. Do not send to sever. (DEHP 
degrades in fresh water redimcnts under Aerobic conditions, half l i f e  about 10 days. 
It does not degrade under anaerobic conditions. It is readily concentrated by 
aauatic organisms.) Clem up trace rerldues with vater and detergent 

!ISPOSAL: Scrap material can be disposed of by controlled incineration n i x  liquid 
scrap vith a more flaPmuble solvent and apray into incinerator’s firebox. 
FOIlaU federal. State, and Local regUl8tlOnS. 

SECTION VI11 SPECIAL PROfECrrON INFORMATION 
cc general ventilation, camblned with local exhaust ventilation (especially when 
autrrlal is heated or misted) t o  meet the ILV requirements. For nonrautine and u r -  
qencv conditions vherc the TLV I s  exceeded, we ur apprcwtd air-supplied mark or 
organic canister respirator for prOteCtiO3I Against mlSt and vapors. 

se rubber gloves and apron to avoid t8p88t.d or prolonged contact vith liquid and safety 
glosses or goggles to avoid eye contact by 8pl8shing. Depending on how the utrrlal i r  
used a?d conditions of use, additional body protection MY be desirable. 
ywash fountain and safety shourrr should be AVAIhbh to areas of use and handling. 
W contuin8ted L l o c h i u  should be removed urd laundered before reuse. 

SECTION IX SPECIAL PRECAUTIONS AND COMAMNtS 
~~ 

Itore in a ventilated area w8y frco o x i d l r i q  agents urd S ~ r c e 8  of he8t or Ignition. 
’ollw good hygienic practlce to avoid chronic effeetr. Wur clean vork clothing. 
Avoid prolonged or refe8t.d contact d t h  U q d d  &nd hh8htton of mist o r  Vapor.. Do 
not eat or rmke In are8s here thir uteri81 is wed or stored. W8sh expomed skin area4 
after working vith this material 8nd before wing restroom facilities, u t i n g  or m k l q  
Do not take intenully. 

I 
I 

I ‘ I  

1 

I 
1 
I ’  
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DIPHENYLNJITROSAMINE 
CAS RN: 86306 NIOSH # JJ 9800000 
mf: CIsHl&J20, mw: 198 24 

Grecn crystals. mp: I44O. 

SYNS: 
D-06AMIN (GU- N - N ~ W I r r m L A M M  

NacOuI80 N - N ~ ~ W H ~ W I N E  
(-1 

CODEN: 
XZPAK -.iu.n 
MUREAV 59,61,79 
M U R M V  48.337.77 
MCUM S8,163S*77 
N-' NCI-OG-TR- 

164.79 
EJCAAH 1669S.W 

NQTR' NCI-CG-TR- 

28ZPAK -, 13472 
GTPUB 10.60.66 

144.79 



Occupational Health Guideline for 
Tetrachloroethylene' 

SUBSTANCE IDENTlFlCA7YON 
Fonnu1r:Cclr - CCJI 
Synonyma PerchloroetbyW pcrrhlombylcne; te- 

tnchlorc thyhe ;  perk 
A p p u n n c r  urd odor. blorla, Mud d M Odor 

Ut chloroform or tlhcr. 

PERMISSIBLE EXPOSURE LIMIT (PEL) 
The current OSHA scandad for tetnchlotocrhylcnc u 
100 pans of tcrnchloroeihyknc per d & o a  pans of air 
(pprn) mven8cd over an aght-how work m, w i t h r  
crilin& level of 200 pprn and m mrximum Ic#3cmble 
perk of 300 ppm for 5 minutes m any thrm-huur pc-. 
NlOSH has recommended that the pmrurubk capo= 
s u n  Iimtc k reduced IO 50 ppm (339 m#/aP) rwrrgcd 
over a work shift of up Io IO houn pr day, 40 houri per 
week. with a cudin# kvcl of 100 ppm (678 mvm*) 
a v e n ~ c d  over a IS-mmutc pad. T k  NIOSH Criteru 
Document for 'Tetnchloroetbykae sbauJd be w m d t e d  
for more dcullcd mformuloa. 



amibrrted to setmturtion of the snnyocudtom to epin- 
cphnne have been observed w t h  cmmn other chlonn- 
ared bydracrrbonr, but exposure of dogs to concentra- 

~ 7 s  of 5ooo and 10,oOO ppm tetnchloroethylcnc dad 
voduce tbu phenomenon. Four hunrrn sub- 
onrble to tolerate SOW ppnr in I cbaaher for 6 a Thcy expenend vemgo, xu- ud mental 

QooIuuon dunng the 10 mmutes fOllO~h# emtation of 
exposure In an m d u s t d  exposure to m average oon- 
centrum of 275 ppm for 3 boun, followed by 1100 
ppm for 30 mutes, a worker lost tbere 
yu rppumt clinrul recovery 1 hour .Rcr cxpororr 
b u r t ) w ~ a l t o r e d t o n c r n t r A t i o n d ~ ~ y k n c  
Q tbe prtient's expired rir d i m i n i i  dowly over I 2 -  
week period. Lenptenn hdurvtl axpar\#rr hve been 
rrponcd LO am vuious wumpaW rocb rn aumb 
.eq armbtm& neumir, md def" o f  memory. 
Dum# tbe second and third po8t-n vIL)o, the 
rewla of liver function tests became .bnormJ, s u m  
fag thrtmte exposure had bad a si@Icmt &a upon 
tlm Mw. other msullca of llvcr flljwy fofbwQl 
Qdomul exposure have been reported. Othcrdlicrroa 
bomrnr of inbrlauon of vanout coaceatr8tknr are as 
liJlow: 2000 ppm, mild lllvcow withan S minute& 600 
ppm, lcIultion of numbness around the mouth, dirri- 
IKS, and some incoordination afker 10 aunutu. la 
burnra expenmenu, 7-hour exposures at 100 ppm result- 
ed in mild untatioa of the eyes, nose, d rhrort; 
"*u!!ing d the face and ne& headache romnol- 

minutes resulted m a p r o p d v e l y  severe bum 4b.y tion kdnning wthin S to 10 minwcr; tbe 
rmultwumulted erythema, w h i c h r u b s i d d d k  1 to t  
bow& Tbe &quad sprayed mto nbbm' eyes prodwed 
Lnavdirrc pun and blcpbuorpunr; patches of CpItJwIC 
om were lost, but the eyes recovered completely mtbin 
2hYr 

5 rJ0nrd speech Exporun of the rlJa 10 &e uqdd 

CHEMICAL AND PHYSICAL PROPERTIES 
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tbm measurements &odd be uken on one work shift 
md the highest of dl mCUUrCRlenu taken IS an crtJm8te 
of the employee's exposure 

Method 
Sampling and wly# may be perfonned by collection 
of vrpon using UI drorptron tube with subtcqueni 
desorption wth wbon duulfde md gas chromrtogrr- 
phrc alulyru A h ,  detector lubes cerufied by NIOSH 
under 42 CFR Puc 84 or other direct -ding dewca 
ultbnted io mcuwe teuuhlorocihykne may k u)td 
An uulytiul method for turrcblorocihykne u UI the 
IVJOSH Manu01 qfAnoIpimI M e t h a  lad Ed,, Vol. 3* 
1077, avulrbie from the Oonnrment PMunB Omcz 
Washington, D.C 20402 (GPO No. 017433402614). 

RESPIRATORS 
Good lndusvuJ bymene p n c u o a  remamead that 

mgineenng convolr be used 10 muor cnviroawnul 
concentmuons to the pamrrdbic urparorr kvcl. HOW- 
ever, there are some uctptiOnr where rupmtom m y  
be wd to convol uporurr Rcrpinton my k uyd 
when cngintcnng and work pnctloc convolr uc not 
technicrlly fuuble, when such conuob 8tc ra the 
process of bang uuulled, or when tbcy ful md need to 
be supplemented. Rctpvrton m y  .It0 be used for 
operations which require entry mto unlo ot c l a d  
VCIICLI, md m cmnltay Qtu81IOIU. If the use or 
respirators I aesmmry, rhr only mphtom pamitted 
are those lhrt hrw kcn approved by the Wine Safety 
and Health Adfmastratbn (formerly Muun8 &force- 
men1 and Safety AdminuurtiOn) or by rbe Nulonrl 
Institute for Occupukarl s1f&ty ud Wealth. 
la addition (0 respirator rckcrioa, cmaplere resptrr- 

tory protecuon prwgrun &odd be mstmted whch 
includes replu W8uunk nummme~ ~lrrgecuon, 
cleaning, rad Cy.ltutma 

PERSONAL PROTECTIVE EQUIPMENT 

Employccr should k pmvided with md rpqoEnd IO 
use impcmou, Ciothinb alowr, Crr Aielda (u@t.mch 
minimum), and otbu rppropliru prooclivc cbUiag 
ncccwrytopreuentrepntedorpaoknldJuawauct 
with liqud ccct.cb&roethyla# 

Non-impcmocll chhiq which eenomc. 

moved promprlymd not ccwotll llaw tbe tcvIch)or. 
ocihylene I removed fium the chbiq. 

Clothing  we^ with Iqud &!mbbo&yk# rbould 
k placed in closed contlulcn fw storage unu) 11 un be 
discarded or unul proviuon IS d e  for Ihc tcmovrJ of 
teirachloroclhylene from the cbthrng If the dothrna IS 
io k laundered or othewuc clrrmd (0 remove the 
icirrchlonwthylenc the person perfonnlng the opcr- 
ition should be informed of tetnchlarocthylene's hrr- 
rrdour prowler. 

M t d  Wh liquid -yb8 rbocrld k * 

kptrmb.r rsn 

Ernployca should k prowded wtth and required to 
use spluh-proof dety goggles where Itquid tclrrchlor- 
octhylene mry tonmet the eyes 

SANITATION 
Stn t h t  bscoma Coatuntnrled with liquid tttrrcb- 

loroctbylcae should be promptly wuhcd or showered 
wtb soap or d d  detergent md W J ~ W  lo runwe any 
canchIoroethylenc 

Employso who h a d l c  lrquid ntrchioroethylene 
wash rhdr haclr thoroughly wth soap or mrld 

daapat ud mta More catan& tmoking, or usmg 
cdkrfrllidsr. 

COMMON OPERATIONS AND CONTROLS 



EMERGENCY FlRST AID PROCEDURES 

l n  the event of an emergency, institute fim aid proce- 
eutc~ and send for futt ud or m e d d  8$sastancc. 

S E Z y l e n e  gets mto the cycs wash cycl 
rmrnedktely wth Luge mounts of water, lrttutg the 
bwcr and upper lids occrnonrlly If imtaw is prcrcnt 
rZta d i n g ,  get medid attention. Contact lenses 
should not k worn when workiig wth this chwucd. 
*-- 
lftrmcblorocthylene gets rn the skin, promptly wash 
thaooMMmrted rlJa otmg rorp or mrld detergauud 
water. If tetrachloroethylene rorh through Ute Jotb. 
iag, remove the cfothing promptly urd wash the skin 
wing rorp or rmld detergent md water. If triuaOa 
pari#r Wuhmg, p t  mcdjcIf 8ttcRtlOJL 

Bnrtbbat 
Ifr perron breathes in rU#e mounts of tetnchlometh- 
y h  mow the UJWSH! p m o n  to Cnrh riru once. If 
brruhing h8S atop@, HW 8nifid f U p h t k  
Keep tbclirectcd pcnOn Mmmd I t  tclt. Get nrcdld 
8-m U 10011 U pofttblc 

S1.Uortng 
wbcn tetrachloroethylene has been swallowed, get 
rned~cd ittenuon immedutely If medical attention u 
aot immedutely rvailable, get the afflicted pcnon to 
vomt by krm# bim toucb the back of hu *tort with 
'*~rbr~orby~vbrghrmryropotipccrcrrdinctcd 

c &e. 'Ibir non-pnmpaon dntg is rdlrble 
t drug stores and drug counters and should be lb). mth mretgcncy m e d a l  supplies UI tbe workplace 

Do not make an uncomaous pcrron vamtt. 
.Rueme 
Move tbe affected person from the huudour cxpouttc 
Utbe exposed person hu been overcome, notrfyaome- 
om elae md pur into e f k t  the establtrhd eampncy 
mcae procedutcc Do not become I casualty. Under= 
mad the frcrhty*s emergency rescue pmcdora and 
Laow th batmu of rescue equipment before the d - 
SPILL LEAK, AND DISPOSAL 
PROCEDURES 
pmOnrn~tmurngpmtectiwcqtripmcbtmdclotb. 

~g~ktmnctedr~urrrofrpWIorkrbontP 
~ u p h r r b e e a c o m p l e t a i  

If tetnchlatocrhylene n spilled or laked, the foflowh 
hg steps should be taken: 
1. Ventilate am of spill or leak. 
I Collect for reclamation or absorb in mmicuhe, dry 
sand, unh, or a similar marenal. 
<disposal method 

dlrporrna ma secured uniury landfill 

chbrocrhylrne may be disposed of by rbsorbm# it 
nnccu111e. dry sand, a n h  or a similar m a t e d  urd 
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OPErUTINQ PROCtDURES NO. H8-102 

102 0 0 REAT 8TRS88 

102 0 1 PVIIPOSt 

The purpose of this OP is to provide general information 
on heat stress and the methods that can be utilized to prevent or 
minimize the Occurrenca o f  h8at otres8. 

Advers8 climatic condition8 are important considerations 
in planning and conducting site operations. Ambient temperature 
effects can include physical discomfort, reduced efficiency, 
personal injury, and increased accident probability. Heat stress 
is o f  particular concern while wearing impermeable protective 
garments, since these garments inhibit evaporative body cooling. 

102.2 

The NIOSH criteria document for heat stress recommends 
that environmental monitoring and other preventive measures be 
adopted in hot work environm8nts. HOWOVer, the provisions are not 
directly applicable to employme8 who are required to wear 
impermeable protective clothlng. The reason for this exception is 
that impermeable clothing prevent8 tho evaporation o f  sw8at, which 
i s  one of tha most important cooling mechanisms o f  the body. There 
is no recognized health standard protection for workers wearing 
impermeable protective clothing and respirators in hot 
environments. 

The ACGIH ha8 adopted a TLV for heat stre88. These 
guides ralat8 to work/rest regim88. 

€is-102-1 
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102 3 ADDITIONAL XUARD 

The use of Personal Protective Equipment of the types 
comrnonly used for hazardous waste work can place stress on the 
body. One common problem with the use of personal protective 
equipment, especially in hot environments, is heat stress. 
Protective clothing can cause excessive sweating and can prevent 
the body from properly regulating body temperature. 

102.4 TYPES O? HWT 6-88 

Heat stress is the aggregate of environmental and 
physical work factors that constitute the total heat load imposed 
on the body. The environmental factors o f  heat stress are the air 
temperature, radiant heat exchange, air movement, and water vapor 
pressure. Physical work contributes to the total heat stress of 

the j o b  by producing metabolic heat in the body in groportion to 
the intensity of the work. The amount and type of clothing also 0 affect the heat Stress. 

Heat strain i8 the series of physiological responses to 
heat stress. When the strain is excessive for  the exposed 
individual, a feeling of discomfort or distre.8 may re8ult, and, 
finally, a heat disorder may ensue. The severity of strain will 
depend not only on the magnitude of the prevailing stress, but also 
on the age, physical fitness, degroo of accl~mat~tation, and 
dehydration of  the worker. 

Heat disorder is a general tern used to describe one or 
more of the following heat-related disabilities or illn88sos: 

0 Ifeat - painful intermittant spasms o f  the 

voluntary muscles following hard physical work in a hot 

Df97 8/72 e €IS-102-2 Nov8mb.r 1990 
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environmrnt. 
and often begin at the end of a work shift. 

Cramps usually occur after heavy sweating, 

o mat Exhaustion - profuse sweating, weakness, rapid 
pulse, dizziness, nausaa, and headache. The skin is cool 
and sometimes pale and clammy with sweat. Body 
temperature is normal or subnormal. Nausea, vomiting, 
and unconsc~ousnass may occur. 

o m-g - sweating is diminished or absent. The skin 
is hot, dry, and flushed. Increased body temperature, 
which, if uncontrolled, may lead to delirium, 
convulsions, coma, and even death. Medical care is 
urgently needed. 

102 5 METSODS O? CONTROUINQ BtAT 8TRtSB 

As  many of the following control measures as are 
appropriate to Bite conditions should be utilized to aid in @ controlling heat stress: 

o Provide for adequate liquids t o  replace lost body fluids 
and replace water and salt lost from sweating. Encourage 
personnel to drink more than the amount required to 
satisfy thirst. Thirst satisfaction im not an accurate 
indicator of adequate salt and fluid replacement. 

o Raplac. fluids with water, commercial mixes such as 
Gatorade or Quick Kick, or a combination of these. 

o E8tabli.h a work r8gb8n that will provide adequate rest 
periods for cooling down. This may require additional 
shifts of workers. 

D797.8/72 e XS-102-3 November 1990 



Health & Safety Plan (Accident Pmrmtion Safety Program Plan) Rocky Flats 
Plant Phase II RFDRI 903 Pad Mound, and East Trenches Area (Operable Unit 
2) Rocky Flats P la t  Apnll99 1 
D o c m a t  Control Numbcr RFEMRS-97479 
EGBG, Rocky Flats, Inc 

R ~ M S I O ~  0 0 

o Wear cooling devices such as vortex tubes or cooling 
vests beneath protective garments. 

0 Take all breaks in a cool rest area (77OF is best). 

0 Remove impermeable protective garments during rest 
periods . 

o Do not assign other tasks to personnel during rest 
periods. 

o Inform personnel of  the importance of adequate rest, 
acclimation, and proper diet in the prevention o f  heat 
stress. 

102 6 WONITORINO 

m e  heat stress of an area can be monitored by the wet 
Bulb Globe Temperature Indax (UBGT) technique. Where heat stress 
is a poseibility, a heat stre8s monitoring device, such as the 
Wibget Heat Stre88 Monitor (Rater Stokerr) can be utilized. 

The WBGT mhall be cornparad to the Threshold Limit Values 
(TLV) outlined by the ACGIH TLV guides, and a work-rest regiment 
can be establishad in accordance with the WBGT. Note that 5 
degrees C must bo 8ubtract.d from the TLVs for heat 8tre.8 listed 
to compensate for the wearing of impermmabla protective clothing. 

HS-102-4 November 1990 



Health & Safety Plan (Accident Preventton Safety %gram Plan) Rocky Flats 
Plant Phase Il RFyRl903 Pad Mound, and East Trenches Area, (Operable Unit 
2) Rocky Flats Plant Apnl 1 9 9 1  
Document Control Number RF/RMRS-97-079 Revtalon 0 0 
EGLG, Rocky Flab. Inc 

102 6 2 MEDICAL 

In addition to the provisions of the WCC medical 
surveillanc8 program, on-site medical monitoring of personnel 
should be performed by qualified medical personnel for projects 
where heat stress is a major concern. Blood pressure, pulse, body 
temperature (oral), and body weight loss should be taken and 
recorded . 

Heart Rater Count the radial pulse during a 30-second 
period as early as possible in the rest period. If the heart rate 
exceeds 110 beats per minute at the beginning of the rest period, 
shorten the next work cycle by one-third and keep the same. If the 
heart rate still eXC88dS 110 beats per minute at the next rest 
cycle, shorten the following work cycle by one-third. 

Ora1 T8mpmraturre: Use a clinical thermometer or similar 
device to measure the oral temperature at the end of the work 
period (before drinking liquid.) If the oral temperature 8XC88dS 
99.6F (37.6C) , shortan the next work cycle by one-third without 
changing the rest period. If the oral temperature still exceeds 
99.6F (37.6C) at the beginning of the next rest period, shorten the 
following work cycle by one-third. I 

Do not permit a worker to wear a semipermeable or 
impermeable garment if his/her oral temperature exceeds 100.6F 
(38.1C) 

Body Uator Lo888 W8a8Ure body weight on a scale accurate 
to 20.25 pound8 at tho b8gfnning and end of each work day (also 
lunch break, i f  po8sible) to see if enough fluid8 are boing taken 
to prevent dehydration. Wdght8 should be taken while the employee 
wears similar clothing or,  ideally, nude. The body water loss 
should not 8XC8.d 1.5 p8rC8nt total body Weight 1088 in a work day. 
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I Portable water and Gatorade or other electrolyte 
, @ replacement fluid should be available. Workers should be 

encouraged to drink fluids during rest periods. 

Phyriological Xonitoring: Initially, the frequency of 
physiological monitoring depends on the air temperature adjusted 
for solar radiation and the level of physical work (see Table 2). 
The length of the work cycle will be governed by the frequency of 
the required physiological monitoring. 

102.7 REFERENCES 

American Conference of Governmental Indu8trial Hygienists, 
Threshold Limit Valu.8 for Chemical Substances in t h e  Work 
Environment, 1984 - 1 9 8 5 .  

Olishifski, J.B., Fundamentals of Industrial Hygiene, National 
Safety Council, 1983. 

@ National Institute for Occupational Safety and Health, The 
Industrial Environment, Its Evaluation and Control, 1 9 7 3 .  
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OPERATING PROCEDURE NO. 88-203 

203.0  RSSPXRATOR INSPECTION, CARE, XAfNTtbUNCC, AND STORAGE 

203.1  PWRPOSB 

The purpose of  this document is to provide guidance on 
the proper care and use of respiratory protective devices, to 
assist in adequately protecting personnel as well as complying with 
OSHA respiratory protection standard 1910.134 . Guidance in the 
selection of respiratory devices is provided in OP No. HS 201. 

203.2 APPLICILBI LITY 

This procedure is  applicable for  use in caring for half- 
face and full-face respirators of either air-purifying o r  a i r  
supplying type. Proper care of respirators is essential f o r  their 
satisfactory performance. O f  importance is respirator inspection, 
care, maintenance, and utorage. 

203.3 REQUIRtMEllsTS 

OSHA requires, as part of an inspection program, that all 
respirators be leak checked, a determination that the complete 
assembly is gas tight. Follow field inspection procedures to 
examine th8 freshly cleaned, rea88embl.d respirator. 

C188ning and Di8inf8ctfng - OSHA 1910.134 states 
“routinely used re8pirator8 shall be collected, cleaned and 
disinfected am frequently a8 nece8sar-y t o  ensure that proper 
protection is provided...u and that emergency use respirators 
“shall be cleaned and disinfected aft8r each 

D797.8/72 HS-203-1 November 1990 
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I The OSHA standard states that "replacement or repair 
shall be done by experienced persons with parts designed for the 

substitution of parts from a different brand o r  typo o f  rospirator 
inv8liUat.8 apptOV.1 (io.., N1088, MEA) of t h e  dovioo. 

@ 
I respirators." Besides being contrary to OSHA requirements, 

OSHA requires that respirators be stored to protect 
against: 

0 Dust : 
0 Sunlight: 
0 Heat: 
0 Extreme cold: 
0 Excessive moisture; 
0 Damaging chemicals; and 
0 Mechanical damage. 

The OSHA standard suggests that roopirators be in their 
original cartons, howaver, this may provide only minimal protection 
from mechanical damaga. 

203.4  INBPECTION 

Routinely u8ed air-purifying respirators should be 
checked a8 follow8 before and after each US.: 

1. Examine the facepiace for: 

0 EXC888iV. dirt;  
0 Crackrr, tears, hol.8 or physical distortion o f  

shapa from impropmr storage; 

HS-203-2 November 1990 
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0 Inflexibility of rubber facepiece (stretch and 
knead to restore flexibility); 

0 Cracked o r  badly scratched lenses in full 
facepieces; 

0 Incorrectly mounted full facepiece lenses, or 
broken or missing mounting clips; and 

o Cracked o r  broken air-purifying element holder(s), 
badly worn threads or missing gasket(s), if 

required. 

2. Examine the head straps or  head harneus for:  

0 Breaks ; 
0 Loss of elasticity; 
0 Broken or malfunctioning buckles and attachments; 

o Excessively worn serrations on head harness, that 
and 

might porrait slippage (full facepieces only). 

3 .  Exmine tho oxhalation valve for the folloving after 
ruaoving i ts  cover: 

o Foreign matorial, 8uch as detergent reddue, dust 
particlo. or human hair under tho valve seat; 

0 Cracks, toars or distortion in the valvo material; 
0 Improper insertion of the valvo body in the 

0 Cracks, broak., or chips in the valve body, 

o MiS8ing or defective valve cover; and 
o 1mprop.r installation of the valve in the valve 

facopiocot 

particularly in the saaling surface: 

body . 
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4. Examine the air-purifying element for: 

0 Incorrect cartridge, canister O r  filter for the 
hazard; 

0 Incorrect installation, loose connections, missing 
or worn gasket or cross threading in the holder: 

0 expired shelf-life date on the cartridge o r  

canister: and 
0 Cracks or dents in the outside case o f  the filter, 

cartridge or canister, indicated by the absence of 
sealing material, tape, foil, etc., over t h e  inlet, 

5. If the devico has a corrugated breathing tube, examine it 
for: 

0 Broken or missing end connectors; 
0 Missing o r  loose hose clamps; and 
0 Deterioration, determined by stretching the tube 

and looking for cracks. 

6. Examino the harness of a front-or back-mounted gas ma8k 
for: 

0 Damage or woar to the canister holder, that may 
prevent its b8ing held In place: and 

0 Brok8n harnemfs straps for fastening. 

For a toutinoly used atmo8phare-supplying devico, use the 
following procoduros: 

D797 8/72 e XS-2 0 3-4 Nov3mb8r 1990 
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1. If the device is a tight-fitting facepiece, use the 
procedures outlined under air-purifying respirators, 
except those pertaining to the air-purifying elements. 

2. If the device i s  a hood, helmet, blouse or full suit, use 

the folloving procedures: 

0 Examine the hood, blouse or full suit f o r  rips and 
tears, seam integrity, etc.; 

0 Examine the protective headgear, if required, for 
general condition with emphasis on the suspension 
inside the headgear; 

0 Examine the protective face shield, i f  any, for  
cracks or breaks or impaired vision; and 

o Make sure the protective screen is intact and 
..cured COrr8Ctly over the fat. shield. 

3 .  Examine the air supply systems for: 

0 Intagrity and good condition of air supply lines 
and hoses, including attachment and end fittings; 
and 

0 Correct operation and condition o f  all regulators, 
or other air flow regulators. 

In addition to tha above, for self-contained breathing 
apparatus (SCBA) units also determine that: 

D797.8/72 HS-203-5 November 1990 
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1.  The high pressure cylinder of compressed air or oxygen is 
sufficiently charged for the intended use, preferably 
full charged. 

2. On closed circuit SCBA, a fresh canister of CO, (carbon 
dioxide) sorbent is installed. 

3 .  On open circuit SCBA, the cylinder has been recharged if 
less than 25 percent of  the useful service time remains. 

All SCBAs are required to have a warning device that 
indicates when the 25 p8rcent level is reached. However, it is 
recomended that an open-circuit SCBA be fully charged before use. 

203 4 3 RE8PIRATOR DISASSEXBLY 

The used respirators should be collected and deposited in 
a central location. They are taken to an area where the filters, 

should be damagad or marked to prevent accidental reuse. If 
facepieces are equipped with reUSabl8 dust filters, they may be 
cleaned with compressed air in a hood. This prevents dust from 
getting into the room and affecting the respirator personnel. If 
SCBA are used, tanks are removed and connected to an arra where the 
S C ~  regulators and low-air warning devices are tested. SCBA 

facepieces are cleaned like air-purifying respirator facepieces. 

@ cartridges or Cani8t8r8 are removed and di8card.d. Canist8rs 

If daf8cts 8re found during any field inspection, two 
remedies are possibla. If the defect ia minor, repair and/or 
adjustment may be mad8 on the spot. If it 18 major, the device 
should be removed from service until it can be repaired. (A spare 
unit should replace the Unit rmoved from 88ntiCa.) Pndar no 
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cfrCm8tUleO8 should 8 d~vico that ir known t o  b8 defmctivo ramain I 

203.4.S INBPECTION DURING CLEANING 

Because respirator cleaning usually involves some 
disassembly, it presents a good opportunity to examine each 
respirator thoroughly. The procedures outlined above for a field 
inspection should be used. Respirators should be in8pOCt8d after 
cleaning operations and reassembly have been accomplished. 

When w e d  routinely, respirators should be exchanged 
daily for cleaning and inspection. Where respirators are used only 
occasionally, the exchange period could be weekly or monthly. 
workers maintaining their own respirators should be thoroughly 
briefed on cleaning and disinfecting them. Although workers may 
not b8 requitod to maintain thoir own respirator., briefing on the 

cleaning procrdure w i l l  rncourago +heir acceptancr of a rospirator 
by providing knowledge of what is a clean, disinfoctod, properly 
maintained devico. Thi8 is particularly important where 
respirators are not individually as8igned. 

0 

Where respirators aro individually assigned (a practice 
to be encouragod) 0 they should be identified to onsuro that the 
worker always rocoiv.8 tho samo device. Xdantification markors 
must not penetrato tho facepieco, block tho filter, cartridge parts 
or exhaust valvas. 

whon a relatively small number of respirators are wad, 
or where workors cl8an thoir own r8spirator8, the generally 
accepted procadure is washing with detergent and warm water using 
a brush, thoroughly rin8ing in clean water, and drying in a clean 
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place. Precautions should be taken to prevent damage from rough 
handling during t h ~ s  procedure . 0 

When large numbers of respirators are used, it is 
recommended that centralized cleaning and maintenance be performed 
and that specialized equipment and personnel trained in respirator 
maintenance be utilized. 

103.5.1 CLEANING AND SANXTXZXNQ 

The actual cleaning may be done in a variety of ways. A 

commercial dishwasher can be used. A standard domestic clothes 
washer may also be used if a rack is installed around the agitator 
to hold the facepieces in fixed positions. If the facepieces are 
placed loose in the washer, t h e  agitator may damage them. A 

standard domestic dishwasher may be used, but it is not preferred 
because it does not immerse the facepieces. any good detergent may 
be used followed by a disinfecting rinse or a combination 
disinfectant-detergent for a one step operation. Disinfection is 
not absolutely necessary if the respirator is reu8ed by the same 
parson. However, where individual issue is not practical, 
disinfection is strongly recommended. Reliable, effective 
disinfectant8 may be made from readily available household 
solutions, including: 

@ 

1. Hypochlorite 8olution (SO ppm of chlorina) made by adding 
approximately two mill’iliters of  bleach (such as Chlorox) 
to one liter of water, or two tablespoons of bleach per 
gallon of water. A two-minute immersion disinfects the 
respirators. 

2. Aqueou8 8olution o f  iodine (50 ppm of iodine) made by 
adding approxfin.toly 0.8 milliliters of tincturm of 
iodin8 per liter of  water, or one taaspoon of tincture of 
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iodine per gallon of water. Again, a two-minute 
immersion is sufficient. 

1 

I f  the respirators are washed by hand, a separate 
disinfecting rinse may be provided. If a washing machine o r  

dishwasher i s  wed, the di8infectant must be added to the rinse 
cycle: the amount of water in the machine at that time will have to 
be measured to determine the correct amount of disinfectant. 

To prevent damaging the rubber and plastic in the 
respirator facepieces, the cleaning water should not exceed 14OoF, 

but it should not be less than 120°F to ensure adequate cleaning. 
In addition, if commercial or domestic dishwashers are used, the 
drying cycle should be eliminated, since the temperatures reached 
in these cycles may damage the respirators. 

Tho cleaning and disinfected respirators should be rin8ed 
thoroughly in water (140°F maximum) to remove all traces of 
detergent and dhhf.Ctant8. This i 8  very important for preventing 
dermatitis. 

l 

The respirator8 may bo allowed to dry in room air on a 
clean surface. They may a180 b8 hung from a horizontal wire, like 
drying clothas, but care must be taken not to damage or di8tort the 
facepieces. Anothar method is to equip a standard ateel storage 
cabinet with an elactric heater that has a built-in circulating 
fan, and to replac8 the solid 8t.d .halve8 W i t h  steel mesh. 

a D797.8/32 HS-203-9 November 1990 

n 



Health & Safety Plan (Accident Preventlm Safety Program Plan) Rmb' Flats 
Plant P h i s  RFIjRI 903 Pad Mound and East Trenches Area (Operable Unlt _ _  ~ 

2)  ROC^ nata Plant -1 1991 

EG&G, Rocky Flab InC 

D o c m a t  control ~mbcr R F / R M R S - ~ ~ - O ~ ~  Revlslon 0 0 

203.5 -4  R W B B m L Y  AND INSPECTION 

The clean, dry respirator facepieces should be 
reassembled and inspected in an area separate from the disassembly 
area to avoid contamination. The inspection procedures have been 
discussed; special emphasis should be given t o  inspecting the 
respirators for detergent or soap residue left by inadequate 
rinsing. This appears most often under the seat of t h e  exhalation 
valve, and can cause valve leakage or sticking. 

The respirator should be thoroughly inspected and all 
defects corrected. New or retested cartridges and canisters should 
be installed, and the completely reassembled respirator should be 
tested for leaks. 

203.6  mINTENALJCI AND REPAIR 

Maintenance personnel must be thoroughly trained. They 
must be aware of the limitations and navsr try to replace @ component8 or mako ropairs and adjustopmts beyond the 
man~facturer~s racommendations, unless thoy have been specially 
trained by the manufacturer. 

Th.8. restrictions apply primarily to maintenance of the 
more complicatad d8vic.8, especially closed- and open-circuit SCBA, 

and more specifically, regulator valves and low pressures warning 
devices. The.. devicas should be returned to the manufacturer or 
to a trained technician for adjustment or ropair. there should be 
no major problem in rapairing and maintaining most respirators, 
particularly +ha comnronfy used air-purifying type. 

An important aspect of any maintenance program is having 
enough spare parts on hand. Only continual survaillance of 
replacement rates will determine what parts and quantities should 

D797 . 8/72 e HS-2 0 3 -1 0 November 1990 
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be kept in stock. It is desirable to have a recording system to 
indicate spare parts usage and the inventory on hand. 

@ 
For SCBA devises, the facepiece should be combined w i t h  

the tested regulator and the fully charged cylinder, and an 
operational check performed. 

203.7 SUSPIRA'POR STORAGE 

Damag8 and contamination of respirators may take place i f  

they are stored on a workbench, or in a tool cabinet or toolbox, 
among heavy tools, grea8.8 and dirt. Freshly cleaned respirators 
should be placed inhh.at-a.aled, ziplock, or other reusable plastic 
bags until reissuo. They should be stored in a clean, dry location 
away from direct sunlight. They should be placed in a single layer 
with the facepiece and exhalation valve in an undistorted position 
to prevent rubber or pla8tic from taking a permanent distorted 
"set . 

Air-purifying respirators kept ready for non-routine or 
emergency used should be 8tOr.d in a cabinet w i t h  individual 
compartments. The 8torage cabinet should be readily accessible, 
and all worker8 8hould be made aware of its location, aa is done 
for fire extingui8h8r8. Preventing serious injury from the 
inhalation of a toxic 8ub8tance depends entirely on how quickly 
workers can get to the emergency respirators. 

A che8t or wall-mounted case may b8 UB8d for  storing SCBA 

for use in emergencies. Again, the location o f  SCBA should be 
well-known and cloarly marked. Unlike fire extinguishars, however, 
they should be located in an area that will pr8dictably remain 
uncontaminat8d. Putting on a SCBA in a highly contaminated 
atmosphere such a8 might be Cr8at.d by massive reloase o f  a t o x i c  

material may take too long a time to perform safety in that area. 

HS-202 -11 November 1990 
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Therefore, the first reaction should be to escape to an 
uncontaminated area, then put on the SCBA, that should be located 
there, and re-enter the hazardous area for whatever task must be 
done. Exceptions to this rule may be encountered, and only a 
thorough evaluation of the process and escape routes will permit a 
final decision about the correct storage location for SCBA. 

Respirators should be stored in a plastic bag inside a rigid 
container. 

Workers who are adequately trained ohould develop a 
respect for respirators that will be an automatic incentive to 
protect respirators from damage. Besides providing better 
assurance of adaquato protection, this training will lower 
maintenance costs by decreasing damage. 

Records should be maintained to document that proper care 
and maintonance has been porformed on respiratory protection 
d8ViC8S. Rmcords should indicate when and what was done to rach 
respirator, and also by whom. 

U.S. Department of Labor, OSHA, Safety and Health for Goneral 
Industry (29 CFR Part 1910), Respiratory Protection 1910.134, 
U.S. Department of Labor Occupational Safety and H8alth 
Admini8tration. 

American National Standard, Practices for Respiratory Protoction, 
ANSI 288.2-1980, American National Standard8 Institute. 

Birkner, L.R. ,  Re8piratory Protection A Manual and Guideline, 
American Industrial Hygieno Association, 1980, 

D797 . 8/72 HS-2 03-12 November 1990 



Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats 
Plant Phase II RFVRI 903 Pad Mound, and East Trenches Area, (Opcnble Unit 
2) Rocky Flats Plant -1 1991 
Document Control Number RF/Rh4RS-97-079 Revision 0 0 
EG&G. Rocky Flab, Inc 

OPERATING PROCEDURE NO HS-501 

501 0 PERSONNEL DECONTAMINATION 

501 1 GENERAL 

The objective of these procedures is to mbhze the risk of exposure to hazardous substances 
These procedures were derived from the US. Environmental Protection Agency (EPA), offia 
of Emergency and Remedial Response's (OERR) Interim Standard Operating Safety Guides 
(revised September 1982) This version of the grudes is m a format that IS more appropnate 

for use in the fieid. 

Decontammation procedures shd  be comrnumcated to employees, and unplemented before any 

employees may enter arms on site where potential for exposure to hazardous substances ens&. 
AI employees leaving a contaminated area shall be appropriately decontaminated; all 
contaminated clothing and equipment leaving a contaminated area shall be appropnatefy 

d~~posed of or decontaminated, Decontamination procedures shall be monitored by the Site 

Safety and Health Officer (SSO) to determine their effectivenus When such procedures are 

found to be ineffective, appropriate steps shall be taken to correct any deficiencies 
Decontamination shall be performed in geographid area0 that will minimiU the aposure of 
uncontaminated employees to contaminated employees or cqurpment. Employees whose 

nonimpermeable clothing becomes wetted with havrdous substances shall immediately remove 

that clothing and proceed to shower. The dothing shall be disposed of or decontaminated 

before it is r u n d  6rom the work zone. 

, 

@ 

'Ihe p d u m  for decontaminating pasonnel upon leaving the contaminated area are 
addressed for each of the EPA, OERR designated lev& of protection, exduding Level D 
m i d  components of Levels B, C and D are provided in Section 7 2 5  Personal Protectwe 
Equipment Levels, of this h d t b  and safety plan Adjustments m y  be required m the 
decontamination line co&urations and procedures if ensemble components other than those 

s p d i e d  in the health and safety plan are used. 
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If personnel decontamination is to done m a manner not addressed in tlus SOP, those 
decontamination procedures must be formally estabhhed and all concerned employes bnefed 

Procedures are given for complete and abbreviated amounts of decontaminatron for each level 
of protection other than Level D. Complete decontarmnatron procedures for all levels of 

protection will nonndy consist of 17-18 steps dependmg upon the PPE ensemble. Each statron 
emphasrzes an important aspect of decontamination. UtiiUrng all 17-18 steps will ensure that 
contaminant removal is as complete as feasible under field conditions. Abbreviated p d u r e s  
are provided for situations when complete decontammation and r e m d  of all personal 
protectwe equipment 1s not nccesary. Examples of such situations include hamg to exchange 
breathing arr bottles, taking a work break rquued to m m m e  heat stress, and when PPE 
ensembles other than those specified m the health and safety plan are employed The 
abbreviated procedures are not suitable for work accomplished mide the 903 Pad (IHSS No. 

112) or any other area wherein radiologid contammatron is detected as work progresses 

@ Ikontamination lines are site-spdic since they are dependent upon the contamtMnt species 

present, the degree of contamination, the specific items of PPE worn, and the type of work 

activities on site. Procedures specified herein may be modified by the S O  as the need arises. 
AII modifications must be approved by the site manager. Normally, a phosphate-fret soap in 
potable water solution will be used as the w8sh medium for penonnd decontamination When 
the decontaminatron line iS no longer required, contammated wash and rinse soiutrons and 
disposable artides must be contained and dm of. 

. 
Radiologid monitoring as deadbed in EGBrG, Radiological Operating Instnrctions, will be 
conducted for personnel and equipment departing aU adusion zones established in accordance 
with Title 29 code of Federal Regulations (CFR) Part 1910.120, W o u a  Waste Operations 

md-ergencyResponsc 

An dusion zone’s location determines who will conduct the monitoring. EG&G Radntron 
Protection Technicians (RPT) will monitor all personnel and equipment departing an exclusion 
zone that has been established within a controlled entry area designated by EG&G to I n i t  
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exposures to radioisotopes (Le., 903 Pad). A contractor suppked S O  or Health and Safety 

Tc!chmcian (HST) working for the S O  and assigned to a specsiC field team wdl conduct 
precautionary monitoring Precautionary momtonng IS d e s a i i  ~fl Appenda A of thu SOP. 
If an S O  or HST finds amtammatron lev& greater than 250 counts per m u t e  (cpm), all 

personnel and equipment will remain at the exclusion zone until an EG&G RPT arrwes and 
~~SSCSSW the situation. 

The Contractor suppkd SSO/HST wdl be responsible for completing Form 12, Personnel 
Dccontamhatron Record. 

501.2 EQUIPMENT 

The types and amounts of decontaminatron r q u l r e d  are largely dependent upon the types and 
amounts of con taminants that also dictate the ensemble being worn. Therefore, se laon  of the 
correct decontamination procedures and equipment is based upon the level of PPE bemg worn 

Table 1, Equipment Needed To Perform Decontamrnation Measures For Levels B, and C, and 0 
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Table 2, Equipment Needed to Perform Abbreviated Decontamination Measures for Levels 
B and C, define equipment necessary to implement procedures established by this SOP 

501 3 LOCATION OF DECONTAMINATIONLINES 

Decontamination facilities (excluding showers and change rooms) will be located in the 
Contamination Reduction Zone (CRZ), that is, the area between the Exclusion Zone (the 
contaminated area) and the Support Zone (the clean area) as shown in Figure 1 

501 4 CONFIGURATION OF DECONTAMINATIONLINES 

Decontamination procedures must provide an organued process by which levels or 
contamination are reduced The decontamination process will consist ot a series ot 

procedures performed in a specific sequence That is, outer, more heavily contaminated 
items (for example, outer boots and gloves) will be decontaminated and removed first, 
followed by decontamination and removal of inner, less contaminated items (such as. jackets 
and pants). Each procedure should be performed at a separate station in order to prevent 
cross contamination. The sequence of stations is called the decontamination line 

@ 

Stations should be separated physically to prevent cross contamination and should be 
arranged in order of decreasing contamination, preferably in a straight line Entry and exit 
points should be conspicuously marked 

Decontamination tines for penonnd wearing Various levels of protection dre provided in 

Figure 2, Decontamination Layout - Level B Protection, Figure 3, Decontdmination hyout - 
Level C Protection, Figure 4, Abbreviated Decontamination Layout -Level B Protection. and 
Figure 5, Abbteviated Decontamination Layout - Level C Protection 
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TABLE 1 
EQUIPMENT NEEDED TO PERFORM DECONTAMINATION MEASURES 

FOR LEVELS A, B, AND C 

Station I a Vanour Sur Conrinen 
b PLa~Ltnen 
c PlaaicDropClochr 

statloa IO COIMJiarn (20.30 G8llonr) 
mar Lncn 
Bench or Stools 
8001 Jack 

Stallon I 1  Rack 
Dlop CbIh8 
Bench or Sioolr 

8 

b 
C 

Station 3 a Coauinen (20-30 Gallons) 
OR 

b Water 
c 2-3 l.on#-Handlrd, Sofi-Bnaled 

High-Premm Spny Unit 

Scrub BN&88* 

Station 12 

Suiion 13 

Table 8 

&un or BucLei 
Decon Soluiion 
Srmll Table 

a 
b 
C 

Statton I4 Waicr 
b a n  or BucLei 
Smrll T8ble 

. 
b 
C 

Station 4 a Cowinen ( 2 M O  G a l h )  
b PlrmwLuwn 

suuoa IS  

Station 16 

Sutmn 17 

Conhnen (70-30 Gallon.) 
P L P I C  Lnrn 

8 

b 

Conirinbn (20.30 Gallons) 
haic Lncn 

8 

b Station 6 a Conuuten (20-30 Gallonr) 
b Pknr Ltnn 

Conuincn (70-30 Gallonr) 
h n u  Linen 
R d ~ i l ~ n  Moniior 

8 

b 
C 

sutlon I 8  Waier 

S-P 
SnuM Table 
&m or Bucket 
Showen 
Towels 

Station I9 
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Sutm 1 a 
b 
c 

TABLE 2 
EQUIF'MENT NEEDED TO PERFORM ABBREVIATED DECONTABIINATION 

MEASURES FOR LEVEtS A, B, AND C 

Suhon 2 a 
b 

d 
c 

Sution 3 a 
b 
C 

' 

Staim 4 a 

b 

d 
E 

Suiion 5 

Station 6 

Station 7 

a 
b 
C 

Air Tanks or Markr and 
Clnndpr Dcpcndiq Upon Levcl 
rapt 
Bool Coven 
Glover 

Pladic Shcctr 
h r t n  or Buc1.a 
Soap and Towels 
Bench or Stooir 

Water 

fabler 
Waah Barin or Bucket 

s w  
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FIGURE 1 e SITE WORK ZONES 

SuQPort Zone 

@ Access Control Poults 
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FIGURE 2 
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Sut /Safety 
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REDUCTION 

ZONE 

SUPPORT 
ZONE 
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Cover/Outer Gloves 

CONTAMINATION 
REDUCTION 

ZONE 

Suit/Safety 
600t Wash 

Surt /Safety 
Boot Rnse 

s shsuit 
k v a i  

hnefoEwe 
Wash 

lmerGlOv0 
Rinse 

Fnce Pbco 
Removal 
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I 
Woodward-Clyde Consultants FIGURE 4 

t # 

I ABBREVIATU) DECONTAMINATION LAYOUT 

LEVEL B PROTECnON 

Point and 
Outer Garments 

(For Disposal 
L A and Off Site 

Decantamtm) w I * 
STATION 4 STATION 3 . 

D 

STATK)CJ 7 

Plastc kl Can 

RADiATlOlY 
MONITOR 

177 



Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats 
Plant Phase II RFVRI 903 Pad Mound, and East Trenches Area (Operable Umt 

Document Control Number RFRh4RS-97-079 Revision 0 0 
EGBG, Rocky Flats, Inc 

2) Rocky Flats Plant Apnl 1991 Woodward-Clyde Consultants 
FIGURE 5 
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Outer Garments 
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ABBREVIATED DECONTAMINATION LAYOUT 
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Sol5 PROCEDURES FOR PERSONNEL DECONTAMXNATION 
e 

Decontammation procedures must provide an organized process by which levels of contaminauon are 

reduced The decontamination proass should co~lst of a sen- of procedures performed in a specific 

sequence. For example, outer, more heavily contaxxunated items (such as, outer boots and gloves) should 

be decontaminated and removed first, followed by decontamtnabon and removal of mer,  less 
contaminated items (such as, jackets and pants). Each procedure should be performed at a separate 
station in order to prevent uoss wntambtion. The squena of stations is called the decontaminauon 
line. ?he procedure (such as boot wash) to be aammplished at a p e n  station WIII be clearly indicated so 
that a person at that station knows what 1s rquired Decontarmnation procedures for various levels of 
protection are provided in Table 2, procedures for Level B Decontarmnabon; Table 3, Proadures for 
Level C Decontamination; Table 4, Abbreviated Procedures for Level B Decontamination; and Table 5, 

Abbreviated Procedures for Level C Decontaminatron These procedures are for sltuatrons whch warrant 
the m8xIRIum amount of PPE items for a given PPE level as spcufied in the health and safety plan 
Certain operations may rquire avarjant of the specified PPE ensembles which will rquire a modification 
in the decontamination procedures. 

All equipment and fluids used for decontamination must be decontarmnated and/or diqxmed of properly. 
Buckets, brushes, clothing too4 and other amtamhated qurpment wiU be collected and decontamnated 
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TABLE 2 
PROCEDURES FOR LEVEL B DECONTAMINATION 

Swton 2 Booc Cowr and Glove Wash 

Station 3 Booc Cover and Glove Rim 

Sution 4 Tape Removal 

Suiton J Booc Cover Removal 

Sutm 6 Outer Glow Removal 

Sulion 7 Suit and Safety Boac WrdI e 
Sution 8 Suit. SCBA. Booc. and Glove R i m  

Sution 9 Tank chngc 

Sation IO SCBA Backpack Removal 

krtwws I I S p h h  &II (wcb ma mmnrx) 

Removal 

kruloo I2 Inner Glove Warh 

Swim I3 Inner Glove Ruur 

1 Deposit equipment u u d  on i i tb  (lamia 
vmplinp devices and containbra 
moculonn# I M N m C f I l l .  ndHu clapluunla 
etc ) on plraic dmp cloths or in dtiTeTch.nt 
cowinen with plantc linen Sqrepation 
at Ihc dmp =duma Ihe pmhahilily of cmas 
cO(Ium(Y1K)n 

10 

I I  

12 

13 

%Nb outer boa coven and plover WIOI 
decon rolution 01 detergem and water 

Rime off &con d u i i o n  from U ~ M  2 
using coplour amnunis of watbr 

Remove  tap^ around hoota and glnvcr .MI 
deposit in contaihr with plonib lilrcr 

Remove b a ~  covcn a d  J~posit In 
coruiner with plaric IinLr 

Remove outer glover and d c p i t  in 
collllliner vuh phatc liner 

W a h  chemical-rcsinrcu splarh wit SCBA 
gloves and mkly  boas Scrub with long- 
handled scrub brush and &con n l u i i ~  
Wnp SCBA n p l a t ~  (if he11 nnunted 
type) with plaaw IO keep nut water Wash 
brcLpack arvmbly with qonybs  or bltMhs 

lr worker leawa excluuon zanc to change 
air unk. Ihu is the ha aep UI Ihc 
~ . ~ ~ ~ I U I I O I I  pmrrdun Wcvlirr a air 
lank IS exch.n@. new outer #loves and 
boa coven put on and pnrr u-d 
Worker m u m  to duty 

R u m  inner gkwcr with Y ater 
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TABLE 2 
(Continued) 

Station 1S Inner Glove R e m ~ n l  

Sutcon 16 Inner W h i n g  Remanl 

14 

l5 

16 

Station 17 Eeld Wash 17 

Station 18 Redress 18 

'If ndlologial contamuutcon IL found the  S O  nll pmvtde IIW" for d c c o n t a m t n r t m  

R e m o w  facepiece Deposit in mntaincr  
w t h  pl.rtic liner Avoid touching face 
wth fingers 

Rem- inner gloves and deposit in 
container w i h  liner 

Remove inner clothing. Phrc in 
m t a i n e r  wth liner DO not y u r  inner 
c lothingolf  site since there IS a possibility 
that small imounlr Of mnlrminrnir  
might have been transferred in rcmoring 
the fully cnaprulai ing suit b d i v i i o n  
monitonng wll be done hcrc 

Wash hands and lace if shorvcr u noi 
available 

Proceed to showers and pui o n  clcan 
cloi her 
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TABLE 3 
PROCEDURES FOR LEVEL C DECONTAMINATION 

Satma I Segregated Equcpmer Drop 

Sailon 2 Boot Cowr and Gbw Wash 

Stawn 3 Boa Cover and Glow Rime 

Statton 4 Tape Removal 

S a t a n  3 Booc Cover Removal 

Suwn 6 Outer Gbve Rcm0v.l 

sulm 7 SUU and Boa wad9 0 
kucon 8 Suu and Booc. ud Glove Rlau 

Sutmn 9 Caraer or Mask chrnge 

U.tm I4 I w  Clove Removal 

I apOUt quipment ulcL on IIIC (tools. 
rrmpling deviccr and containers. 
morutoml# IMNmCNI. tad-. Chpbolrd#. 
.(e ) on pLar dmp c b h t  or in differem 
conuinn w i l  phmc linen Segwgattoii 
at the dmp reducer L e  pmhahiliiy of emu 
C O l l l l M l Y l l O n  

I I  

I I  

12 

13 

14 

ScNb W C I  boa C O W -  and 8 b V c I  wtth 
dccon d U t l O n  OI delCr)CN lad water 

R i m  off dofon d u t t o n  from m a i m  2 
using copiour amoumr of water 

Remove tape around haocr and glmcr and 
dcporu in conuiner wtih phaic O h r  

Remove hoc* coven and dqoait in 

conuiner with pirrric 1in.r 

R i n r  off Leon d u i w n  urtng water 
Repeat JI nuny timca aa nceurry 

Remove inner glover and &vrt in l m d  
co(*.iIyr 
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TABLE 3 
(Continued) 

Sution 1S Inner Clothing (such u tyvck) 

RCmOnl 

Station 16 Field W u h  

Station 17 Redress 

u Rem- clolhingrrwlcd wih pcrrpiniion 
and place in 
lined mntainer Do not w a r  tnncr 
clothing offrite unce there IS a pocrlhllq 
that small amounts of rontamtnanir 
might have been trrnrlemd in remownp 
the fully encrpsulating sui: Radiation 
monitoring wll be done hem 

16 W u h  hands and face i f  showcr IS not 
avltlrble 

17 

'If mdiological rontrminrtion IL found the S O  wll prornde ins:ruamns lor demntaminrtion 

Proceed 10 shower and pui on clcan 
clothes 
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TABLE 4 
ABBREVIATED PROCEDURES FOR LEVEL B DECONTAMINATION 

Sutm 2 Outer Gamwr~. Boas. and Glover 
chemccal - 
wash and Ruur 

Suiion 3 Outer W a d  Clove Removal 

Stacton 4 Tank Chan#a 

e Sut1on 5 Boou, Glows. rad Outer Gannru 
glove1 

Removal 

Suiion 6 SCBA Removrl 

Surmn 7 Monitor 

sulma FicUwaI 

I 

2 

5 

6 

7 

a 

Deporii cquipmcnt u r d  on mi& (tool* 
umpling devices and coniriners 
monrionng IMNmCMl, ndior. clipboards 
CIC ) on plastic drop cloths SI#n#ation ai 
h e  drop d u c e s  Ihr probability nf c l o u  
CONJ(NIU1WIO 

resimnt +ah mil wirh dr?ron aoluilon or 
deiergcnt and water R i m  off using 
copious ~ ~ O U M I  of water 

removed and doposiied in q ~ a n i c '  
cowinen lined with plamic 

SCBA backpack and faccpmc are rrmoved 

drporuid on plaak h o t s  

Ildmtaon MonttoP 

(avoid louching race W& fiwbm) SCBA 

Hands and race a= hmuphly  waahed 
Shover as soon as pwubk 
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TABLE 5 
ABBREVIATED PROCEDURES FOR LEVEL C DECONTAMINATION 

Siaimn 2 Outer Gacmm. Boar. and Gbwr 

Waah a d  Rinw 
lplrrh lull 

Siaicon 3 Outer 6001 and Glove Rmnoval 

Suiion 4 Caniaer or MrJ; Chmw 

Removal 

1 

7 

5 

7 

8 

Depou~ quipmcm used on PIC (iools. 
sampling devices and containers 
monrionng u U N m e l S .  radios, cliphorrds. 
CIC ) on phnic d m p  clotha k#rr#riton ai 
Ihc dcq, reducer rhc pm&htliiy of emu 
CocUWltMlIOII 

k N b  -IC1 b a a s  wler #lover and 

wth dran.dwconor deicrpu and WaiCr 

Rinw oCT uung copious amounts or water 

removed and dcporiiod in wpanib 
containen lined with phmtc 

\s 5 
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501 6 EMERGENCY PROCEDURES 

I 
I h general, emergency procedures established by the applrcable health and safety plan apply 

In an emergency, the pnmuy concern is to prevent the IOU of Me or severe IDJU~ to ute personnel If rmmedtate 

medrcr( trcatmeot LS rcquirad to cave 8 Me or&b,dcco&mmon will be delayed until chencttm LI ft.bitized. 

If dccoataamamn is to be delayed, wrap &e Hctim ID blankets, p h c ,  or raWer to reduce contam~~t~on. 

Emwgeacy responrc penonncl sbould be alerted to the pard ~~~Ilmrnatlon. 

If the i n ~ ~ r y  dou not threaten Me or kmb, routrnc deantammatron prdurcs should be used. 

501.63 THERMALSTRESS 

1 ' Ifrn emergency due to I hut-retted illness &vdops, protectm dothrng should be removed from the vldrm as soon 
as posrrble to reduce the heat stress, aad tmcgtrry procedures for beat sttus should be unplcmeoted rmmcdutdy 

5017 DOWMENTA'IION 

The amount and typc of docum- m a m a i d  is dependent upon type of operati011 m propess. 

501.7.1 Routme Opuatms 

An EG&G RPT 4 be coat.cred hcdi.tely d 8 Ludlum Model 12-lA count rate meter cadwter the prerence 
of radioactwe materials H 8 coabditd entry ut. d d p a t e d  by EG&G to limlt exporurcr to radioisotopes. The 
RPT wiU verrfy the prtresra of ndiorctive materials and complete the pertmeat foam as speclrred ui EGkG ROI. 
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P m d  Inride Exclusion Zooc 
Name Podon 

Turn Leader 
H&S TechnrCirn 
D* 
Dnllcr's Helper 
A U T h a a n  
other, t& 

Asrlgncd Task (check appropnate task) - Well Constructron - Well Development 
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1 Fonn 12 
Ambient Air 

Instrument Used Higher Measurement 
Instnuncat Used Higher Measurement 

IkCOOhmirrtlon (desaibe by reference to I f i  and table prmdd UI SOP or attach a dmgram of layout unth 
I dercnptm of the proctdarc) 

Procedure ducribed m Table - 
A d d l t l d  Remarks (mclude dcscnption of any emergency dCOOnLamlnahon iurnnpkzhed and summary of RPT 
actions ri previously unsuspected ra&ologd wntunrnation was found and names of personnel or qurpment found 
to be radrologtcrlly contammated as Weu as name of RPT that responded to h e  ate) 

Completed by Date Subcontractor 
(Name rad h e )  

a 
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APPENDIX A 

PRECAUTIONARY MONITORING 



Health & Safety Plan (Accident F’rcvcnhon Safety Program Plan) Rocky Flats 
Plant %IC lI RFYRI 903 Pad Mound, and E a t  Trenchcr Am. (Operable Unlt 
2) Rocky Flab Plant ApnI 1991 
Document Control Number RF/Rh4RS-97-079 
EG&G, Rocky Flats, Inc 

Reviaion 0 0 

1 PURPOSE 

To establish personnel monitoring requirements for radioactive contamination 

2 SCOPE 

Thu instruction defines the use of instruments for personnel malamination monitoring, criteria for pcrconncl 

contamination, and management of contammated personnel 

3 GENERAL 

3 1 If a radiological occurrence involves a combination of conditions, response actions shall bc taken in the 

followng priority 

Critical injury or illness 

Skin contamination 

Noncritical injury or illness 

Possible inhaialion of radiorcti= material 

@ 3 2 Emergency medical care of critically injured or ill personnel shall take precedence over radiological dctions 

3 3 Care shall be exerased in transporting contaminated personnel to minimize the spread of anlamindtion 

outside of the exclusion zone. A blanket or other mrternl wdl be uscd to cover a contaminated percon that 

leaves the excluuon tone. 

4 INSTRUCTIONS 

4 1 Monitoring of personnel for contami~tion shall be performed in the follmng situations 

Whenever lunng a Controlled Arm deyFatcd by EG&G such as the 903 Pad. 

Whenever wting a Contaminated Area IS Indicated by enwonmental moniloring conducicd d\ fidd 

work progressed 

4 1.1 Alpha contamination monitonng shall be performed as follows 

The Ludlum Model 12-LA Sunny Meter wth an Air Proportional Detector shall bc used 

A-2 
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‘ a  

The detector shall be held mthin U inch of the body or clothing surface and movcd ~lowly, I c , about 

1 inch per second 

To the extent practical, do!b;ng wrinkles shall be smoothed pnor to monitoring 

The instrument scale selector control shall be set to the range appropriate for measuring levels of 

contamination. 

Vsual or audible instrument response shall be used to determine the presence of contamination 

Skin or clothing shall be considered contaminated if the detectable radioactiwty it grcatcr than 250 

C P  

4 1.2 Precautionary monitoring shall consw of a whole-body sumy A whole-body survey shall bc conducted 

front and back as the indimdual being surveyed stands wth legs spread and arms extended OUI from the 

shoulders as the probe IS moved over the followng areas or articles 

Head (pause at mouth and nose) 

Neck and shoulders 

Arms (puc at each elbow) 

Hands (pause at palm and b d )  

TLD and security badge 
Respirator, extenor, intenor, cartridge, and straps 

Chat and rbdomen 

Back, hips, and scat of pants 

Legs (pause at each knee) 

Pant cuffs (pause) 

Shoecoverbottoms 

Shoe tops 
Shoe bottoms (pause at sole and heel) 

4 13 An EGkG RPT and the S O  shall be contacted d greater than 250 cpm IS detected aftcr complclion of 

the personnel decontaininataon procedures The indiwdual found to be contaminatcd and ihc indiwdudl 

that performed the monitoring wll remain at the personnel dccontarnination witon 

(-1 I+R)(ltS-Sl)(eC/Spl) A-3 
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OPERATIW PROCEDURE Nom 88-509 

509.0 SAPETY OMDELIHE8 FOR BRXLLXNG XNTO S O I L  AND ROC= 

so9 . 1 PDRPOSB 

The purpose of this operating procedure is to provide 
guidelines for safe conduct of drilling operations with truck- 
mounted and other engina-powered, drill rigs. The procedure 
addresses off-road movement of  drill rigs, overhead and buried 
utilities, use of augers, rotary and core drilling, and other 
drilling operations and activities. 

509.2 APPLICATION 

The gUid8lin88 shall b8 applied in all WCC/WCFS projects 
in which truck-mount8d, or other engine-powered, drill rigs are 
used. The guidelines are applicable to WCC employees and WCC award 
rigs. For drill rigs operated by contractors, drill rig safety is 
the responsibility of tho contractor. 

Drill rig saf8ty and maintenance is the responsibility of 
the drill rig oporator. 

Hs 509-1 November 19 9 0 
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SO904 

1. 

2. 

3 .  

4 .  

8lVtTY 6UID1SLI#tS 

bO9.401 #O- OF DRILL RIG8 
1 

Before moving a rig, the operator must do the following: 

To the extent practical, walk the planned route of travel 
and inspect it for depressions, gullies, ruts, and other 
obstacles . 
Check the brakes of tho truck/carrier, mspecially if the 
tarrain along the route of travel is rough or sloped. 

Discharge all passengers bmforo moving on rough or steep 
terrain. 

Engage the front axle (on 4x4, 6x6, etc. vehicles) before 
travarsing rough or steep terrain. 

Driving drill rig8 along -8 .id88 02 hill8 or 
embankments should be avoided: however, if side-hill travel becomes 
necessary, the operator must conservatively evaluate the ability o f  

the rig to rmain upright while on the hill or unbankment. The 
possibility that tha preaence of drilling to018 on the rig may 
reduce the ability of the rig to remain upright by raising the 
center of mass o f  the rig must be considered. 

Logs, ditch.., road curbs, and other long and horizontal 
obstacles 8hould b8 normally approached and driven ovmr squarely, 
not at an angle. 

When clo8e lateral or overhead clearance is encountered, 
the driver of  the rig should be guided by another person on thm 
ground . 
HAS-PROSOS HS-509-2 November 1990 a 

\93 
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Loads on the drill rig and truck must be properly stored 
while the truck is moving, and the mast must be in the fully 
lowered position. @ 

After the rig has been positioned to begin drilling, all 
brakes and/or lock8 must bo set before drilling begins. If the rig 
is positionod on a stoep grade and leveling o f  the ground is 
amposoible or impractical, the wheel of the transport vehicle 
should be blockod and other moans of preventing the rig from moving 
or topping over amployad. 

SO9.S BORIBO AM) OVCPrrnln OTZLXTftS 

Tho location o f  overhead and b u r ~ d  ut, ity lines must be 
determined bofore drilling begins, and their locations should be 
noted on boring plans or assigrment sheets. 

When ov8rh8ad power linos are close by, the drill rig 
mast should not ba raf8.d unl8sr tho distance betwoen the rig and 
tho nearost power l I n 8  i 8  at loast 20 iaet or other distance as 
required by local ordinanc.~, whichevor is greator. The drill rig 
operator or assistant should walk completely around the rig to make 
sure that propor di8tMCO exists. 

1 0 

When tho drill rig is positionad near an ovorhead lino, 
the rig operator should ba aware that hoist linos and power lines 
can be moved toward8 88- other by wind. When necessary and 
approved by th8 PM and tho utilityr poworlinos may bo shielded, 
shut d o n r  or mov8d by th8 appropriate porsonnel. 

HAS-PROSO9 e HS-SO9-3 Novomber 1990 
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Before a drill rig is posit*oned to dr 11, the area on 
which the rig is to be positioned should be cleared of removable 
obstacles and the rig should be leveled if sloped. The 
cleared/leveled area should b8 large enough to accommodate the rig 
and supplies. 

Never place hands or fingers under the bottom of an auger 
flight or drill rod8 when hOi8ting the augers or rods over the top 
of another auger or rod in the ground or other hard surfaces, such 
as the drill rig platforrm. 

Never allow feet t o  get under the auger or drill rod 
while they are being hoisted. 

When drill i 8  rotating, stay clear of the drill string 
and other rotating component8 of the drill rig. Never reach behind 
or around a rotating auger for any reason. 

Move auger: cuttings away from the auger with a long- 
handled shovel or 8pade; never use hands or feet. 

Never clean an auger attached to  the drill rig unless the 
transmission im in neutral or the engine is o f f ,  and the auger has 
stopped rotating. 

OSHA regulation8 regarding hand tool8 should be observed 
in addition to the guidelines provided below: 

HAS-PROS09 €IS-509-4 November 1990 
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1. Each tool should be u8ed only to perfom tasks for  which 
it was originally designed. 

2 .  Damaged tools should be repaired before use or discarded. 

3. Safety goggles or glamses ahould be worn when using a 
hammer or chisel. Nearby co-workers and by-standers 
ahould be required to wear safety goggles or glasses also 
or to move away. 

4.  Toola should be kept cleaned and stored in an orderly 
manner when not in use. 

Safety rules described in 29 CFR 1926.552 and guidelines 
contained in the Wire RPE User’s Manual published by the American 

wire rope, or  hoisting hardvara are used. 
, 0 Iron and S t m l  Institute shall be used whenever wire line hoi8t8, 

Item8 li8ted below 8hould be worn by all members of the 
drilling team vhile engaged in drilling activities. 

0 Hard Hat: 
o Safety Shoo8 (shoes or boots with ateel toes and 

0 Cloves . s h a m ) ;  and 

HS-509-5 November 1990 
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Items listed below should be worn when conditions warrant 
their use. Some of the conditions are listed after each item. 

1. etv ~oaaler or Q1~m.m~ Use when: (1) driving pins in 
and out of drive chains, (2) replacing keys in tongs, (3) 
handling hazardous chemicals, (4) renewing o r  tightening 
gauge glasses, (5) breaking concrete, brick, or cast 
iron, (6) cleaning material with chemical solutions, (7) 
hammering or sledging on chisels, cold cuts, or bars, (8) 
cutting wire lines, (9) grinding on abrasive wheels, (10) 
handling materials in powered or semi-powered form, (11) 
scraping metal surZaces, (12) sledging rock bits or core 
heads to tighten or loosen t h a n ,  (13) hammering fittings 
and connections, and (14) driving and holding rivets. 

2. Safety belts and lifelines 
should ba worn by all par8on8 working on top o f  an 
elavated derrick bean. The lifeline should be ..cured at 
a position that will allow a person to fall no more than 
eight Zeet. 

3 .  fife V e s w  Use for work over water. 

SO9 11 T-IC 8- 

Drilling in straets, parking lot8 or other areas of 
vehicular traffic roquiru definition o f  the work tones with cones, 
warning tap., ate. and compliance with local police requirements. 

HS-509-6 November 1990 
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SO9 12 

1. 

2 .  

3 .  

HAS-PROSO9 * 

Fire extinguishers shall be kept on or near d r i l l  r igs 

for fighting small fires. 

If methane i8 8uspcted in the area, a combustible gas 
instrument (CGI) shall be used to monitor the air near 
th8 borehole w i t h  all work to s t o p  at 25 percent of the 
Lower Explosive L i m i t .  

Work shall stop during lightning storms. 

fls-509-7 November 1990 
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510 . 0 BAICTY PROCtBOatS FOR TIWlCB COblBTRUCTIOI M D  OTRER 
gXCAVATIbld OPM?ATI0108 

510.1 POBPd6t 

This procedure contains general eafety requirements for 
excavating and trenching operations and work performed therein. 
The requirements are con8istent vith standards established by the 
Occupational Safety and Health Administration (OSHA) and described 
in 29 CFR 1926.650. The detailed OSHA standard was effective in 
January 1990 and should be con8ulted before design of a shoring 
system or questions regarding a sloping option. 

s10.2 PRINARY RSSPO#8IBItITY 

The WC projact manager i8 re8pon8ible for ensuring that 
employee8 of WC and of  firm8 contracted by WC comply with the 
requirements. 

1 0 

WC UUplOy888 are re8ponsible for not entering improper 
. trenches or excavations. 

510.3 APPtfcAbILITI  

This procoduro fm applicable to all WC projects in which 
trenching or othor oxcavating oparations, exclusive o f  boring., are 
entered by WC per8onn.l or por8onnel 8mplOyed by firms under 
contract t o  We. It im almo applicable to WC projocts requiring wc 
per80l~l81 or pmr80nnal o f  firmu under contract to WC to enter 
tranche8 and other typo8 of  a%cavationr. 

HAS-PROS10 0 

144 
lis-510-1 November 1990 
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Tho b8st approach for avoiding the detailed trenching 
requirements i o  to perform sampling and other procedures without 
entry into rxcavations. Use of a backhoe to bring up samples, use 

of long-handled sampling devices and similar techniques are 
recommended. 

0 
, 

Certain government agencies (e.g. California) require a 
permit to porform oxcavation oporationo. 

-for8 digging, d8t8rmrino or have th8 cliont d8tetmine i f  

underground in8tallation8, 8uch as .ewer, water, fuel, or 
electrical Uno8 are to bo encountered, and if 808 determine the 
exact location8 of the line.. Information can be obtained by 
contacting Underground Samrica Alert (consult local telephone 
dir8ctory for toll-fr88 numb8Jt)# local utility companir8, and the 
owner of th8 prop8rty on which 8xcavating operations are plannmd. @ 

Ttoos, bouldu8, and other 8urfaco oncumbrances, located 
so a8 to po80 a potontial hatazd to employee8 must bo removod or 
mad. safo beforo tho op.ration begins. 

Exav8t8d ID8t8ri.18 W8t bo placed at l8aet two Feet back 
from tho adgr of t&a oxcavation and precaution. must be tak8n to 
provont the utuialm from falling into tho excavation. 

118-SlO-2 Novombar 1990 
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b10.408 UOR%I#O Ibl  IXCAVATIOIS 

Tronchoo in which personnel are required to work must be 
shor8d or sloped if the d8pth of the excavation is fivo (5) fe8t or 
more. When a 8hOring system is Used, it shall consist of hydraulic 
shores or the aquivalent, w i t h  sheathing or 8heat piling as needed. 
Trench box88 are also permittad. OSHA us88 a soil classffication 
system to d8ter~nine the allowablo slopes for trenches. The shoring 
system must b8 properly designed and installed to sustain all 
existing and 8xpect.d loads. For dotails on shoring and sloping, 
consult 29 CFR, Subpart P, Soctions 1926.650 to 1926.653. 

blO.4.3.2 AC-88 

When work is to be porfonned in any excavation, safe 
access to tha oxcavation must bo provided by m8ans o f  ladders, 
stairs, or ramps. wenctms four or mora feet deep muet have 
ladders spac8d no less than 25 feot apart, and the ladders must 
extend at loast three foot above grad.. 

@ 

At sites whom oxygen deficioncy or hazardous 
concentrations of flammable or toxic vapors or gases may be 
encounterad i n  oxcavrtion8, tha atmosphere in the excavations must 
be test8d by tho project safoty of f icer  or othor q~a1ifi.d person 
before work in an oxcavation bogins and at appropriate intervals 
aftmrward. 

€IS-510-3 November 1990 
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Excavations must be observed daily by the project or s i t e  

safety officer. If no safety officer has been assigned to the 

project, inspections must be made by the project manager or his 
designee. If rvidence for potential cave-ins or slides is 
apparent, all work in the excavation must br suspended until 
necessary step8 have b8.n taken to safeguard amployree. 

110.4.5 OPSIUTION O I  VEHfCUS EXCAVATIONS 

Wh8n v.hiclr8 or heavy 8quipment mu8t oprrate near an 
excavation, the .ides o f  the excavation must be shored or braced as 
necessary to With8tand forces exerted by the superimposed load and 
th8 earth pressure. Stop logs or other types of secure barriers 
must be installrd at the 8dges of the excavations. I 

Employee8 antoring drilled pier holes must be protect8d 
by a casing proportioned to 8urtain the maximum etressee imposed by 
earth and water or 8lurty that extends the full depth of the ehaft 
and to the bottom O f  the bll. A safety cage or a shoulder harness 
secured to a full-tima tanded 1iFeline shall be required for entry 
and exit. 

Walktmy8 or bridge8 w i t h  rtandard guardrail8 must be 
provided w h u a  employe- or equipment are required or permitted to 
cross over exc8vationm. Westrian walkways shall be of sufficient 
strength to parmit a vertical deflection of  no mor. than 0.5 inch 
wh8n a I 250-pound weight is applied to the centar of  tha walkway. 

HAS-PRO510 ' a  HS-510-4 November 1990 
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All bridges intended for  vehicular traffic must be constructed to 
withstand twice the load o f  the heaviest vehicle expected. @ 

I 

SlOm4.8 -cADtS IINO FENCES 

Excavated aroas must be completely guarded on all sides 
with barricades or 28nc80, a8 appropriate. I f  barricades are used, 
they must be spaced no more than 20 feet apart and shall not be 
less than 35 inches high when erected. A yellow or yellow and 
black tape, at least 0.75 inches wide, shall be stretched between 
the barricade.. 

Excavated aroas must be backfilled in accordance with the 
work plan as soon as practical after work is completed, and all 
associated equipment nust be removed from the area. 

A r8giStorod mginoer will reVi8w all plans for 
excavations next to ai8ting structures to avoid undomrining the 

structures and possibla co1lap.a. 

/H&S2 

HS-510-5 November 1990 
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ATTACHMENT E 
ESTIMATING AIRBORNE CONCENTRATIONS OF RAJXOISOTOPES FROM SOILS 
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1. Mathematical Modeling 
We have used the masloading method of cstunatmg auborne concentrations of ralolsotopcs 
likely to be encountered from soil sources d u g  field opcratrons. No attempt has been made 
to estimate the a h m e  concentration of radiowotopu from liquid sources since it IS extremely 
unlikely that liquid aerosols will be generated Specltically, we have used the mass-loading 
approach as dcscrii in US Environmental Protection Agency (EPA) docunent Number EPA 
520/1-9-90-016, Transuranium Elements - Volume 2 Techaical Bask For Remedial Actions, 
dated June 1990, specifically Chapter 6, Radiological Assessment - Rocky Flats Plant. Pertinent 
Sections of this chapter (hereafter simply referred to as "Chapter 6") have been extracted and 

are presented in this Attachment. It may be of use to revlew "Chapter 6" before proceeding 

The following equation (drawn from the referenced document) could be used to eSmate 
I airborne concentrations of radioisotopes that may be generated by naturally occurrmg 

resuspension processes such as surface erosion from umprovcd ground surfaces I 

I @ Expected Airborne Concentration - Soil Concentration x Mass Loadmg x Emchment Factor 
x kea Correction 

We have made three modifications in the equation. Justification for modifying the equation b 
couched in the "as law as muonably achievable" (ALARA) concept for limiting personnel 

exposures to ionizing radiation. The upectcd airborne concentration d u e  will be used as an 

initial indication of the need for protecting personnel and when protection is indicated the 

expected airborne amceatration will detumine !he degree of protection required. The net 
result of aU three modifiQtiolu is to ensure that the estimated airborne concentration d u e  b 
likely to be an a v c f ~ ~ ~ t c ~ l l c l l t  of the rcturl airborne concca~ths that will be QIcountQcd. 

Specit3 modificItioIII to the equation d the assumptions iaherent with the equation are 

d e s c r i i  in the following -graph. 

The f h t  modification was rmde to reflect that the resuspension process will be wnstruction- 
type activities versus nrtunl e d o d  passe& Empirical data d e d i  in "Chapter 6" 

indicates tbrt mul@lyhg the arpseted airborne concentration by 30 will yield airborne I. 
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concentrations expected to be generated by anstructlon amities conducted m sods with the 

same concentration of radioisotopes. 
I 

The "Enrichment Factor" and the .Area Correction" terms have been omitted from the equation 
Elimination of the enrichment factor r d t s  in the assumption that all airborne partdates are 
of a respirable size and that each of the airborne particles is as radioactive as aU other airborne 
partides. Elimination of the enrichment factor resdts in an overestimation of the airborne 
concentration since, as stated in the attached extract of Chapter 6, only approxrmatdy 20 

percent of the airborne particles will actually be m the respirable range and only 53 percent of 

the total radioactivity will be contained in that 20 percent of the airborne particles. O w i o n  
of area correction results in the assumption that the area from whrch partmculates are bemg 

generated is of an infinite size This results in an overestrmatlon of the airborne concentration 
smce the initial source of particulates WIU be the sae of a sod auger (approximately 8 inches m 
diameter) and the maJdmum source of particulates wdl be some smaU portion of the adusion 
zone (a cirde with an approximately 50-foot radius). 

The two assumptions that are inherent to the equation are (1) that the wind blows 100 percent 

of the time across the source of contamination toward the receptor, and (2) the estimated 
airborne concentration relates to near-surface level concentrations and does not account for a 
decrease in the airborne concentrations attrihtable to the height of the worlcer's breathingzone 
above the surface lev& 

I 

I 

I 

I 
Accounting for the equation modifications desxikd above, the restated quation is as follows, 

Maximum Expeued Airbwne Coaccantion - Soil Concentration x Mass Loading x 30 

Example problenr 
Giver Plutonium439 in soil at 20,455 pCi/p 

Mus Loading of 1S p g / d  

Maxmum Expected Airborne Concentration = 
(20,455 pCi/p)( 15 x lob gm/m3)(30) - 9.20475 pCi/m3 
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2 Derived Air Concentration (DAC) Guides 

The DAG for the following isotopes were drawn from DOE Order 5480 11, 

Radiation Protection for Workers, December 21,1988 and converted to pCi/m’ 

through the unit conversions shown below 

Isotope DACs 

Pu-239 - 6 x IOi2 &i/cm’ = 6 pCi/m’ 

Am-241 - 2 x 1Oa2 pCi/cm’ = 2 pCi/m’ 

U-238 - 2 x 10’” )rCi/cm’ = 20 pCi/m’ 

U-233 & U-234 - 2 x 10 pCi/cm’ = 20 pCi/m’ 

Sr-89 - 6 x 10’ pCi/cm’ = 6 x 10‘ pCi/m’ 

Sr 90- 2 x 10’ pCi/cm’ = 2 x 10‘ pCi/m’ 

Unit Conversions 

DAC Pu-239 - 6 x W2 pCi/cm’ = 6 x 10 I’ Ci/cm’ 

DAC Pu-239 = (6 x lo’” ci/cm’)(l x lo6 cm’/m’) = 6 x 10 I2 Ci/m’ = 6 pCi/M’ 

3 Maximum Sod Activities Used 

3.1 903 Pad (IHSS No. 112) 

Soil Activity Used 
in Calculations Estimated Airborne 

Isotopes Found ( P W )  Actrvrty (pCi/M)) DAC (pCi/M‘) 

Pu-239 20.455 9.2 7 
Am-24 1 22n 1.02 3 

E-3 
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3.2 903 Pad Lip site (IHSS No. 155) 

Soil Activity Used Estimated 
in calculations Airborne 

Isotopes Found @Cw ActMty @Ci/M3) DAC @C1/m3) 

PU-239 190 0 0855 6 
Am-24 1 0.25 0 o0011 2 

u-233 & u-234 0 87 0.00039 20 
U-238 0.8 1 0 00036 20 
SR-89 1.6 0 00072 ~ , O O o  
Sr-90 1.6 0 00072 z000 

3 3  AU Trench Sites 

soil Activity used 
in Calculations Esmated Auborne 

Isotopes Found @Ci/S) ~ c t r ~ l t y  @ ~ i / r n 3 )  DAC @cl/m3) 

PU-239 60 0 0306 6 
U-238 450 0202 20 

The amount of radioactivity/gram of soil has not been detemed within all trenches. 

However, the radioactivity/gmn has been determined m three trenches, with the highest 
activities found in Trench T-9 (IHSS 111.6), and those values have been assigned to all trenches 

I for the purposes of our hamrd assessment. 

3.4 Reactive Metals Destruclion Site (MSS No 140) 

soil Activity used 
in (2l&ul8tiana Estimated Arrborne 

Isotopa Found W/e) ~ct iv i ty  (p~i/m3) DAC @Ci/m3) 
PU-239 100 0.045 6 
AM-241 13 00059 2 

u-233 a u-234 33 0.0015 20 
U-238 22 Oooo99 20 
Sr-89 1.6 O.OOO72 600 
Sr-90 1.6 O.OOO72 z.000 

E4 
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3.5 Gas Detoxificatron Site @IS No 183) 

A review of the history of this MSS does not i n h t e  radiosotopes were disposed 
of here. 

3.6 Mound Site (IHSS No. 113) 

Soil Activity Used 
in Calrulations Estmated Airborne 

Isotopes Found @Ci/g) Act~ty @ci/m3) DAC @ci/rn3) 

See Note 51 0 023 2 

Note: A review of the site history indicates that a sod a m t y  of 51 pCi/g of an 
unspecified radioisotope has been noted. We have calculated the maxunum 
expected a h m e  activity and compared it to the most restrictive DAC (Am- 
241) for the isotopes found at Rocky Flats Plant. 

3.7 Oil Bum Pit No. 2 @IS No. 153) 

No radioana@W r d t s  d s t  for sod boring samples for thw site. However, 
approximately the top 5 feet of soit has been removed sum the site was last used. 
Therefore, we do not consider this site to be a source of potential inhalation hazards 
from radioisotopes. 

3.8 Pallet Bum Pit @ISS No. 154) 

A review of the hissoy of this site does not indicate n&oisotopes were disposed of 
bere. 

3.9 East Spray Field Center Area (lHSS NO. 2162), South Area (IHSS No. 2163), and 
Outlying Arms (non-MSS situ within OU2) 

E5 
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Soil Actn4y Used 
in Calculations Estunated -me 

Isotopes Found @Cim A C ~ I V I ~ ~  @ci/rn3) DAC @ c I / ~ J )  

Pu-239 1134 0.005 6 

Note: The maximum amount of surficial soil activity found has been assigned to all the above 

Sltw. 

t 
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6. RADIOLOGICAL ASSESSMENT - ROCKY FLATS PLANT 

[Reprinted With Minor Changes from R R C o m m e n t s  - 
EPA 520/4-78-0101 

6.1 INTRODUCTION 

This chapter ptesents an analysis of the potential hazards 
to individuals in the general population as a result of 
transuranium element contamination in the environs of the USDOE 

Rocky Flats Plant. 
illustrative example of how to carry out a comprehensive 
environmental assessment, and does not represent an evaluation 
of potential health hazards. Analysis is limited to data for the 
period 1970-77, when public concern about possible health hazards 
was greatest. 
occur under present and projected land usages are examined and 
interpreted in terms of ambient levels of contamination. 

It is intended primarily t o  serve as an 

The various pathways by which exposures might 

@ 6.2 INHALISTION PATHWAY 

6.2.1 AMBIENT AIR CONCENTRATIONS 

Under normal operating conditions, minute quantities of 

Them releases originated 
Measurements 

plutonium and other radionuclides have been reloased to the 
atmosphere from tho Rocky Flats Plant. 
from the plant's ventilation and filtration system. 
of airborne radioactivity in the vicinity o f  Rocky Flats and the 
neighboring comnunities are made on a continuous basis. In 
addition to monitoring the effluent air from production and 
rc8earch facilities, the Rocky Flats facility maintains a system 
of high-voluma ambient air samplers within the plant boundary, at 
off-site locations in the immediate vicinity o f  the plant, and in 
several communities n8arby. Altogether the system comprises 
21 air samplers operating continuously within and on the 

perimeter of the Rocky Flats security area, and another 

0 
I 

6 - 1  
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25 samplers located at various distances and directions 
from the plant. 
monthly basis to the Rocky Flats Area Office of the Department of 
Energy (DOE) 8 the Division of Occupational and Radiological 
Health of the Colorado Department of Health, the Denver Regional 
Office of the EPA, the Health Departments of Boulder and 
Jefferson Counties, and city officials in several communities 
near the plant. 

The data from this network are reported on a 

In addition to the surveillance network maintained by the 
Rocky Flats Plant, the Health and Safety Laboratory (HASL) of 
DOE conducted a program of continuous air Sampling for plutonium 
at the Plant since June 1970 in response to the discovery of  

elevated levels of plutonium found in soils at location which 
were then off-site. The HASL network consisted o f  four sampling 
locations (Figure 6-1) 8 three o f  which were downwind (east) from 
the original location o f  the oil drum storage site and the fourth 
air sampler was located off-site and upwind from the Rocky Flats 
Plant. Air concentration data in attocuries of Pu-239 per cubic 
meter of  air (aCi/m') as reported by this network on a monthly 
basis from June 1970 to March 1976, are given in Table 6-1. 
A significant downward trend with time in the level of plutonium 
in air at the 8tation8 downwind from the plant can be seen. 
It ha8 been sugge8ted by HASL that this downward trend is 
attributable to the weathering of the contaminated soil in the 
on-sit. vicinity of  the original oil drum storage site. 
weathering may be due to the movement of the plutonium from the 
surfaco down into the .oil, as well as change8 in the 
characteristics of  the plutonium remaining on the surface. 
In addition to 8hoWing a decrease with t h e  the data indicate a 
deCrea8. in concmatration with increasing distance downwind from 
the site of the original spill area. 

This 

Ra8ed upon air and soil 
sampling, as 

area was the 
environment. 

Rocky Flats, 
wall a8 the direction o f  the prevailing winds around 
HASL concluded 
primary source 

in 1972 (2) that the original spill 
o f  plutonium in the Rocky Flats 

6 - 2  



Health & Safety Plan (Accident F'revention Safety Program Plan) Rocky Flats 
Plant Phase II RFVRI 903 Pad Mound, and East Trmchcs Area (Operable Unit 
2) Rocky Flab Plant Apnl 1 9 9 1  
Document Control Number RFRh4RS-97-079 Rcvlsion 0 0 
EG&G, Rocky Flab Inc 

I ,  

a 

c1 z 0 i e 
n 
P 
W 

I 
0 2 

f 
r--- n 

z \ 
\ 

1 
I 
I 
I 
I 
I 

Q: 
I- z 
J 
a 
n 

K 
;? 
# 
3 
0 
3 
2 

v) 

U 4 
F: > 

Y 
0 0 
a 

5 
2 
5 

t 
0 
0 il I 

- 

I 

6 - 3  



Health C Safety Plan (Acctdent Prevention Safety Program Plan) Rocky Flats 
Plant Phase II RFyRI 903 Pad Mound, and East Trenches Ana, (Operable Unlt 

EGBG, Rocky Flab, Inc 

8 ' 8  8 8 8 5, 
I 
I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

8 
I 
0 a 

& 
9 
c 

0 
0 

0 
9 
c1 
(Y 

8 
n 
c 
9 

0 0  e -  0 0 0  
o m 0  

8 

8 
0 
91 
L 

5 

x 
f 

I 

I 

I 
I 

I 

I 
I 

0, 2 

8 
si 0 
d 

8 
a 
a n 

8 
a 
a 
a 

0 L 
c 
LI 

a n =  
::* 
d d d  

115 
6 - 4  



Health & Safety Plan (Accident Prewntron Safety Program Plan) Rocky Flats 
Plant Phase II RFYRI 903 Pad Mound and East Trenchcll h a ,  (Operable Unlt 
2) Rocky Flats Plant Apnl 1 9 9 1  
Documcnt Control N u m b  FSlRMRS-97-079 Rmsion 0 0 

EGdtG, Rocky Flab. Inc 

The levels o f  airborne plutonium at the downwind edge of 
the buffer zone (Indiana Street) were approximately the same 
level as reported at the monitoring station upwind from the 
plant. Although these levels were about twice that expected from 
background radioactivity in the Rocky Flats area, the effect of 
the spill area upon the off-site environment has been much 
reduced from earlier levels. 

Comparison of the HASL data for 1976 for the Indiana Street 
location (site 2) with the 1975 data reported by the Rocky Flats 
Plant (Table 6-2) for the same general area shows the two 
network8 to agree within a factor of about 2. The values 
reported by HASL r8nge between 12 to 23 aCi/m3, while Rocky Flats 
reported an average of 37 aCi/m3. 

6.2.2 INHALATION DOSES DUE TO ON-SITE CONTAMINATION 

An asses8ment can b8 made of the do808 received through 
inhalation by individual8 residing off-site at the time the 
measurements wero made, bas& upon the considerablo amount of air 
monitoring data available for the Rocky Flats Plant. In carrying 
out this assessment; a delib8rate effort ha8 been made to choose 
assumptions which are most likely to result in an overestimato of 
dose. These are: 

1) Inhaled plutonium is considered to be in an insoluble 
form. (chemical solubility of an aerosol determines its residence 
time in the lung with insoluble compounds b8ing retained the 
longest. ) 

2) The plutonium aero801 is assumed to have a lognormal 
distribution with an activity median aerodynamic diameter (AMAD) 
of 1 micrometer. (According to the ICRP (3) this implies that 
approximately 258 of the aerosol will be deposited in the 
pulmonary compartment of the lung. ,AsL (4) has reported 25% of 0 

6 - 5  
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the airborne activity being in the respirable range around Rocky 
Flats, while Sehmel (5) has reported a 20% respirable fraction. 

3) The individual is considered to be exposed continuously 
for 10 years at the currently observed air concentration. 
further reduction in airborne activity as a result of weathering 
or remedial actions is assumed) 

(No 

4) All plutonium was assumed to contribute to the dose, with 
no correction being made for ambient background levels of 
plutonium, 

The PAID code developed by EPA (6) was used to calculate the 
annual dose rate. Tables 6-3 and 6-4 have been generated by the 
PAID code and relate years of exposure to the resultant dose rate 
for various organs. Values in the tables are normalized to an 
aerosol concentration of 1.0 femtocurie per cubic meter of air 
(tCi/m') with a 1 LUD AMAD. 

6.2.3 INDIANA STREET IDCATION 

Indiana Street is the nearest location to the Rocky Flat8 
Plant where an individual in the general population could live 
and be exposed as a result of transuranium contamination 
originating from the Plant. 
direction of the prstrailing winds that blow across the Rocky 
Flats Plant (7) and, therefore, it represents a worst case for 
offsite exposure. 

This location is in the downwind 

From Figure 6-2 It can be seen that stations 5-35, 5-36, 

5-37,5-38, and 5-39 are locatd along Indiana Street. The station 
reporting the highest annual average for 1975 was 5-37 with 
0.056 fCi/m' (Table 6-2) . 
the next 70 years, the 70th year dose rates to lung and bone can 
be calculated. 

~ssuming this level to continue for 

6 - 7  



Health & Safety Plan (Accident Preventron Safety Program Plan) Rocky Flats 
Plant Phuc II RFYRI 903 Pad Mound, and East Trenches Area, (Operable Unit 
2) Rocky Flats Plant Apnl 1 9 9 1  
Document Control Number RFRMRS-97-079 
EGBG, Rocky Flats, Inc 

Rcvrsron 0 0 

i 
I 
1 
1 ,  

I '  
I '  

0 
(3 

. 
d 
d 

* 
0 . 

d 

QD 

w 
d 
. 

(b 

n 
. 

QD 

d 
0 

QD 

(3 
0 

OI 

OI 

0 
t- 

0 
n 

d 
d 

e 
0 . 

OI 

(c 
. 

M 
d 

(c 

rl 
0 

(c 

d 
. 
M 
(3 
. 
d 

QI 
0 

u, 

0 
n 

. 
d 
4 

0 
0 . 

4 

QD 
0 

w 
d 
. 

QD 

el 
. 

QD 

d 
0 

QD 

(3 
0 

QD 

OI 
. 

0 
d 

v) c 
0 
k 
0 
-4 
X 
0 

M 
. 

a 
0 

d 

In 
0 

0 

. 
* 

0 

.. 
3 
QI 
4 
0 
-4 
U 
& 

2 

C o x  7 fi2 L 01 
v) 
3 
II s > 

Ei: 
0 
I- 

W 
J 

I- 
m a 

0 
I- 

E - q ?  I d 0 
rn 
I 
\ 
4 u 
U 

0 

4 
. 
.. 0 n 

a 

a 

A 
3 z z 

_ _  

1 I u 

0 
C 
0 0 

6 - a  



- 0  
0 0  
I #  

b 
e .  
> e  =s 
0 
e 
Y 

L. 

v) 
W n - 

0 

0 
0 - n n n  Lca aa a 

~ 1 1 l 1 1 1 1 1  
Y Y Y Y Y Y Y Y Y  i 0 

I 
0 
d 

c, 
"4 

0 
I 
a 

t : 5 
0 .. 

a c 
e 

f 
e 

f n 

.. 
c 
0 

.. 
9 
-0 oa E z 

0 o= 
u, 5 ai 

4 
L, 

0 
L 0 

a' 

6 - 9  



Health & Safety Plan (Accident Prwentlon Safety Program Plan) Rocky Flats 
Plant Phasc II RFylu 903 Pad Mound, and East Trenches Ana, (Operable Unit 
2) Rocky Flab Plant -11991 
Docmmt Control Number F3RMRS-97679 
EG&G, Rocky Flab, Inc 

Raqsion 0 0 

LOCATION OF 

OFF-SITE AMBIENT AIR SAMPLERS (8). 

11 ArAY E TtE 
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FIGURE 6-2 
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As shown in Table 6-3, an air concentration of 1.0 fCi/m3 
for 1 pm AMAD aerosols of Pu-239 would produce a 7 0 t h  year dose 
rate to the pulmonary compament of 0.38 mrad/yrt therefore, 
proportionally, a concentration of 0.056 fCi/m* (5-37) Will 
produce a 70th yr  dose rate of 0.02 mrad/yr. The bone dose rate 
associated with this level of Pu-239 according to Table 6-4 Will 
be 0.009 mrad/yr in the 70th year. 

Data on the air concentration of -0241 have beon reported 
by fusL (7) for the year8 1970 through 1974. The88 data show the 
americium levels, mea8ured at the perimeter fence of the Plant, 
to be approximately 118 of the Pu-239 levala. HML projected 
that the Am-241 activity level will reach its maximum value 
arising from the decay of Pu-241 in the year 2033 at which time 
it will amount to 188 of the Pu-239 activity. 
calculation of the dose rate from Am-241, it is assumed that 
Am-241 is at the -hum of 188 of the Pu-239. 
dose rate COrr88ponding to a concentration of 1 fCi/m' of -0241 
im 0.4 mrad/yrt qroportionally, an air concentra*ion 
o f  0.$8 % 0,056 f C i / d  would pgoduce 0.004 mrad/yr. t o  the 
pUlaiOnary compartmnt. Th8 am8ociat.d bone done would be 
approxfmataly 0.002 mtad/yr. 

For the 

The 70th year 

Basad upon theam calculations, the total pulmonary dose rate 
after 70 year8 o f  .xponu. for an individual living alqng Indiana 
Street would be 0.024 mrad/yr, while the assocfatad bone do80 
would ba 0.01 mraa/yr. Individual8 living further away from the 
Rocky Flat8 Plant rrhould rmcoivo even lower dose8 than these due 
to the lomr: air concantration8 reported for the nearby 
C m U l l i t i . 8 .  

6.204 INHALATION DOSES 1[K7E To OFF-SITE CONTAMINATION 

A complete assesrr~.nt of the inhalation pathway for the 
Rocky Flat8 vicinity must con8ider the potential harard from the 
low levels of contaminated moil which already exist off-site. 
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Health & Safety Plan (Accident Pmrenbm Safety Propam Plan) Rocky Flats 
Plant Phase II RFyRl903 Pad Mound, and East Trenches A m ,  (Operable Unit 
2) Rocky Flats Plant Apnl 1 9 9 1  
Document Control Number RFiRMRS-97-079 
EGLG, Rocky Flats, Inc 

Revlaion 0 0 

Questions have been raised as to the effect of this material in 
producing localized exposures which are not necessarily reflected 
in the data obtained through the air monitoring network around 
Rocky Flats. 
various mechanismm including: wind resuspension of contaminated 
soil, vehicular and mechanical disturbances o f  soil, accumulation 
and resuspension of dust within the home, as well as the 
resuspension of contaminated soil attached to clothing. 
The following analy.18 will attempt to investigate these exposure 
mechanismm and amas. their potential impact. 

These inhalation exposures can arise through 

6.2.5 WIND RESUSPENSION 

Figure 6-3 6howm the off-site soil contamination contours 
reported by HASL in 1970 (2). Soil sampling programs in 1975 (8) 
showed that theme contours had not changed significantly from the 
1970 report. The highest off-site contour shown by the HASL data 
was 0.05 uCi/rpz. These contours were developed ba8ed upon an 
inventory sample to  a dapth of 20 centimeterrr. What is important 
in asseasing the resuapension of  ~011, however, is only tha 
material .xisting near the surface. 
depth profile., Anspaugh (9) stated that approximately 208 of the 
total activity i m  contained within the first centimeter. 
Therefor., the high8.t contour value of 0.05 uCi/m2 would 
corrmpond to 0.01 uCi/m2 when corrected for a 1 em. dapth. 
On a mass basir, 0.01 uCi/m2 is equivalent to approximately 
2 disintegratio~ par minute per gram of  s o i l ,  i .e.,  2 ~ p M / g m .  
The Off8ita area bounded by this contour is approxbately two 
aquare kilometers and 8oil within that area would be projacted to 
be at or abovm 2 Dpn/ga. 
generally br h l w  thim value. 

Based upon the ruSL soil 

Beyond t h i 8  area, off-site soil will 

This review -08 tha ma88 loading approach as an indicator 
of the general resumpermion by wind over large land areas. 
Because o f  technical shortcomings identified with the mass 
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loading approach (lo), the concept has been modified by an area 
correction factor to correct for small areas of contamination and 
with an enrichment faptor to reflect a nonuniform distribution of 
radioactivity with soil particle size. 

is particularly important because transuranium activity 
associated vith soil particles within the respirable range is a 
greater hazard than it would be if associated with the larger 
particle sizes. 

This latter modification 

Thr mass loading approach a8sumeu the loading of the air 
with particulates to be an index of resuspension and derives the 
airborne concmntration of a specific radionuclide by a comparison 
w i t h  it8 concentration on the adjacent surface (11). 
Specifically, 

Air Concentration ( fCi/m3) = Soil Concentration (uSi/m2) 
x Mass Loading (ug/m) x U.C. 

where U.C. is the units conversion factor based upon 
the depth of sampling and the soil density. 

Airborne particulate maan loading is one of the criteria for 
clean air mtandardm and measurrpentir are widely available for 
urban and nonurban locations through the National Air 
Surveillance Network (NASN). The data recorded at nonurban 

material than aro urban measur.larents. In general, annual mean 
mass concentrations of  airborne particulate material at the 
nonurban mtations rang. from 5-50 microgram8 per cubic mater 
(Piguro 6-4); the mean arithmetic average for 1966 of all 
30 nonurban NASN mtations vas 38 ug/d (11)- morn ~igure 6-4 an 
e8tinate can be made of the average mass loading for the general 
area which Rocky Flat8 i m  locatrd. It would appear that 
15 ug/m im raamonably representative o f  this araa on an annual 

8tatiOM are a b t t U  indicator O f  the level8 O f  re8U8md.d 

, 

b a 8 b .  

Simple application of the mas8 loading approach without 
consideration of tha activity distribution as a function of 
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particle size is not appropriate, however, since that would imply 
a uniform distribution of activity with particle size as well as 
a uniform resuspension o f  all particle sizes. This has not been 
found to be the casr at Rocky Flats (12) or at other plutonium 
contaminated sites (13). 

In addition, an important consideration in assessing the 

potential exposure due to contaminated soil is the amount of 
activity associated with particles within the respirable size 
range. Johnson (14) has suggested that uampling of only those 
particles in a soil sample which are within the inhalable size 
range (generally 10 ~ m )  would give the best measure of risk to 
the public health around Rocky Flats. However, the weight 
fraction of particles in the less than 10 pm range is small in 
most soils, and sampling, separation, and analysis techniques are 
correspondingly more difficult and inaccurate. 
considerable evidence that some of the larger particles really 
consist of  aggregates and are relatively easily brokon down into 
smaller oneu, so that an Instantaneous measurement of a single 
size range may not givo a good picture of long-term trends. 
Also a substantial contribution to other possible pathways 
(e.g. ingestion) may bo via larger particle sizes and measurement 
of the contribution of only the fnhalable fraction would not 
provide all the information that is required. 

There is also 

The mEnrfchment Pactor' is intended to 1) give a 
mathematical view of tho different fractions of tha total 
radioactivity as8ociat.d with particles of differant size ranges, 
and 2) addr8.s the problu of the nonuniform remaspansion of  

particle sizes. 

The inhalable fraction of the soil io weighted by 
considering the relative distribution of activity and soil mass 
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as a function o f  particle size for representatlve samples of 
soil. To accomplish this, the sample of contaminated soil i s  

segregated into %* size increments and the activity and mass 
contained within each size increment is determined. The factor gr 

i s  then defined as the ratio of the fraction of the total 
activity contained within an increment to the fraction of the 
total mass contained within that increment. 
than 1 for gI implies an enrichment of activity in relation to 
mass, while a value less than 1 indicates a dilution of the 
activity with respect to mass. 

@ 

A value greater 

The nonuniform resuspension of particle sizes is also 
considered by measuring the mas8 loading as a function of 
particle size. 
within each d t e  increment 
as fI. The factors of fl and gI are then incorporated into the 
mass loading formulation for each size increment as follows: 

The fraction of the airborne mass contained 
is then calculated and designated 

A i r  conq = A i r  ~ h s s  Loading x FI x Soil Conc x gI 

Summation over all the site increments results in the total air 
concentration: 

Air Conc = Air Mass Loading x Soil Conc x Cflgl 

The term Cflgl weights the contribution o f  plutonium 
from each soil size fraction to the total resuspended material, 
thereby taking into account both the nonuniform resuspension of  

particles sites as well as the nonhomogeneous distribution of 
activity w i t h  particle size. 

Data on the distribution of plutonium with s o i l  particle 
size ha8 bmn obtained (12) for the vicinity around Rocky Flats 
(Table 6-5). 

increment and indicates an enrichment o f  activity to  ma86 
assocfatsd with soil  partielas within the respirable size range. 
To obtain fi, the datu obtained by Chepil (15) for  fields 

The ratio, gi ha8 been calculated for each size 

@ 
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undergoing wind erosion in Colorado and Kansas were used. The 
results of his findings have been conveniently plotted by Slinn 
(16) and reproduced as Fiwre 6-5. Comparison of Chepil's data 
with another study substantiates the applicability to the Rocky 
Flats situation. Chepil found 30% of the airborne mass to be 
below 10 pm versus a study by Willeke (17) in an area outside 
Denver where approximately 333: of the measured airborne mass was 
below 10 pm. Values for fl used in this analysis are included in 
Table 6-5. 

0 

6.2.5.2 CORRECTION FOR AREA SIZE 

Use of the mass loading approach implies that the air 
concentration is at equilibrium with the ground surface, 
i.e. , a steady state situation exists in which the amount o f  

I material coming up from the surface is balanced by the rate at 
I which material is depositing back onto the surface. In the 

strictest sense this limit can only be achieved for source areas 
approaching infinite dimensions. For sourqes o f  finite 
dirmensions, a correction must be applied for area size. 

0 

e 
! aa-9 

Although many techniques are presently under development to 
calculate the air concentration arising from an area source, no 
generally accepted method has yet been identified. Usually, 
these approaches make use of a standard diffusion equation, 
modified to handle area sources. 
Sutton-Chambarlain diffu8ion equation: 

One such equation is the 

X 1 4 vd &* 4 v d  4"R 
t-P(- 1 - em(- 11 - = -  

QA vd rtR C, n u slR C, n u 

where X i s  the air concentration, Ci/m 
Q io the amount of activity rpsuspended per unit 

araa, per unit time, ci/m sec 
v d  is tha particle deposition velocity, m/sec 
I)1 and & are the distances from the receptor to the nearest 

and furthermost edges respectively of the source area 
u is average wind speed, m/sec 
C, and n are Sutton parameters for meteorological 
conditions. . 
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For source areas approaching infinite depth, Dz - and the 0 above equation becomes 
I X 1 

- I -  

QA v d  

Therefore, the correction term to be applied for areas of finite 
size is 

vd bm 
1 - e-(- 1 

rrR C, n u 

The area under consideration in this analysis has been 
It i s  bounded by Indiana Street and the described earlier. 

0.05 Ci/m2 isopleth (Figure 6-3) with a width in the downwind 
direction of  approximately 1 kilometer. This is the most highly 
contaminated off-site area and includes sites of projected 
residential development. The meteorology for the Rocky Flats 
area has been described (8) to have neutral stability at least 
50% of the time with a mean wind speed of 4.2 m/sec in 1975. 
Hmly (18) has suggested values for the parameters required for 
the situation of neutral 8tability: C, - 0.1 and n - 0.25, while 
the ratio VJu, which depends upon the surface roughness, ranges 
between 0.003 and 0.008 for grassland. A value o f  0.005 will be 
a8oumed. Therefore, the correction factor for the area under 
consideration is 0.66. 

0 

6.2.6 AVERAGE AIR CONCENTRATION DUE TO WIND RESUSPENSION 

The average soil concentration for the area is not known, 
but it would be 80meWher8 botween 0.05 uCi/m* and the next higher 
isopleth of  0.5 uci/m*. For calculational purposes, 0.25 uci/m2 
will be as8umed or approxbatoly 10 DPM/g (baaed upon 20% of the 

radioactivity within the firmt centimeter). 
parameter. developed in the previous sections for the Rocky Flats 

By using the 
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area, one can estimate the average air concentration due to wind 
resuspension: 

A i r  Conc - Mass Loading x S o i l  Conc x Enrichment Factor 
x Area Correction Factor 

Air Concentration = 15 ug/d x 10 DPM/g x lod g/ug 

= 0.066 fCi/ms 

x Ci/2.22%10" DPM 

This calculated value o f  0.066 fCi/m agrees within a factor 
of 2 with the data obtained for the sampling statione along 
Indiana Street. 

Inherent in the above calculation were some conservative 
assumptions. First of all, the wind was assumed to be blowing 
loo* of the time across the contaminated area in the direction of 
the receptor. In reality, the roported (8) wind rose for Rocky 
Flat8 indicate8 that the wind blows from the westerly diroction 
only about 50* of the timet the remaining time it will be blowing 
from the direction of less contaminated land and, therefor., less 
radioactivity would be available for resuspension. Second, in 
deriving the aroa correction factor the effect of breathing 
height was ignored w i t h  tho ground level concontration boing 
calculated. This io a conservative assumption oinco the airborne 
concentration will decroase as a function of the height above the 
ground. Although such refinements may be incorporated in the 
calculation, the rooultr reprosant a conservativo approach to 
deriving tho dose rates to potentially exposed persons. 

6.2.7 RESUSPENSION OF SOIL BY MECHANICAL DISTURBANCES 

Th8 use 02 land contaminated w i t h  transuranium elements in 
the vicinity of Rocky Flats for agricultural or building purposes 
can result in localized resuspension and preoeniss a potential 
inhalation hazard to individuals in the immediate vicinity of the 
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operation. In the vicinity of Rocky Flats, there is some farming 

of wheat and the raising of corn for livestock feed. Future 
development of the land for residential purposes is also being 
advocated. Although only a limited amount of experimental data 
are currently available to base an assessment of the inhalation 
hazard from such activities, some conclusions and recommendations 
can be made. 

m 

In a88essing the agricultural situation, data obtained by 
Milham (19) have been utilized. In that study, a field 
contaminated with plutonium near the Savannah River Facility was 
subjected to various plowing and 8eeding activities associated 
with planting wheat. 
that from normal wind resuspension was monitored at the location 
of the tractor operator and at the downwind edge o f  the field 
during the various activities. An average increase o f  a factor 
of 30 was ob8orved in the level of resu8panded plutonium at the 
location of the tractor operator and an increase of a factor 
OF 5 at th8 odg8 of the field. Based upon these observations, 
the averaga air concontration for the year can be calculated 
for the80 two location8, assuming that the field is cultivated 
30 days of the year for 8 hours per day. Again the area under 
con8ideration will be that area of highe8t Off-site contamination 
described earlier w i t h  an average soil contamination level of 
10 DPM/g. In th8 previous discus8ion of wind remuspen8ion, this 
level of moil activity produced an air concentration of 
0.066 fCi/m3. 
increaae to 3.0 fci/ms at the location of the tractor operator 
and to 0.33 fCi/ms at the edge of the fiold during the 
agricultural operations. The annual average concentration at the 
tractor location im thont 

The increase in the airborne activity above 

@ 

From Milham’s data, this activity level would 

2 fCi/ms x 8/24 hr x 30/360 d + 0.33 fCi/m5 x 330/360 d 
+ 0.066 fCi/d x16/24 hr x 30/360 d = 0.07 fCi/m3 
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When these annual Pu-239 concentrations are compared to the value 
of 2.6 fCi/m3 which was calculated by the P A I D  code to correspond 
with a dose rate of 1 arad/year to the lung, one can conclude 
that agricultural operations in the area of Rocky F l a t s  would 
produce activity levels well below levels of concern. In 
addition, after the first plowing cycle, the surface 
concentration should be diluted by mixing with s o i l  from below 
the surface and subsequent plowing6 would produce air 
concentration lower than that of the first year. 

One can also make projections for building activities based 
upon the agricultural situation examined above. There does not 
appear to be any reamon why building activities, such as 
excavation and grading, should produce higher instantaneous air 
concentrations than those observed during agricultural plowing 
and, therefore, should not present a more restrictive situation. 

e -- 
6.2.8 RESUSPENSION OF DUST WITHIN THE HOME 

The total amount of soil continuou8ly in the home is not 
known but an asamption of 10 g/ms ha8 been made (20). This 
amounts to about 3 lbm of  moil in a modest 1500 square foot 
hoU8e. Becausr the floor. are harder and mmoother than outmide 
surfaces, the resuspension fromr theme murfaces will be higher. 
Resuspension factor8 o f  104/m have been used in the past to 
predict exposures in the work place and studies of Pu02 deposited 
on indoor surface. have been consistent with such a value (21). 

- e  The following expomure situation is po8tulated: the 

individual i 8  8xpo.rd to contaminated dust in the home for  24 
hrs/day, 7 daym/wemk, for  70 year.. The dust in the home ham the 

same activity/gram 8. outside @ o i l  and ha8 an areal distribution 
within the home o f  10 g/m2. The air concentration resulting from 
resu6panded dust at 10 DPM/g would be: 
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1 Raoult’s Law was wed to calculate the maxunum alrbome concentration of the m e  

nonradioactive compounds found in groundwater at concentrations greater than 

potential &&-specific applicable or relevant and appropriate requirements 

(ARARs) (extracted from Table 2-12, Phase II RFI/RES Work Plan (Alluvial)). 

Raoult’s Law 

Mole Fraction 

Mass (in grams) = (mg/t of contaminant)(l x lod) 

M w c  
M w w  

= molecular w q h t  of contaminant 
= molecular w q h t  of water 

P (-Hg) - (VJ(mo1e fraction) 
vc - Vapor pressure of contaminant at temperature of fluids 

in question 

ppm of con taminrnt in air above fluid surface = 

2 ExampleProblcm 

Given: 
- 1100 pg/t of carbon tetrachloride, therefore Mass = (1 100 x lW3 mg/t)( 1 x le) 

= 1.1 x lOdp/gm 
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- MW, 153.8 
- MWw=18 
- 
- Pa-70ommHg 

Vc = 91 mmHg at 20' C 

(1.1 x 104) - im388 10-7 \ 1S3.8 ) [ 1.l1:3f80.6) + [ l-l.ll; lod) 
Mole Fraction = 

P - (91)(1287388 x lo-') - 1.1715123 x lo-' 

I ( 1*171s23 "-')(l x lo", = 1.673604 x loo2- 0.017 ppm of I 

700 PPm = 

0 Carbon tetrachloride 

3. The following cornpun& (-4 from Table 2-12, Phase XI RFI/RI Work Plan 
(Alluvial) have been found in groundwater at concentrations greater than potential 

c h m W m  A- The estimated airborne concentration is based upon Raoult's 

Lpw, and the &how time-weighted average ("A) perrnissl'ble exposue Wts (PUS) 
have been drawn Erom Occupational Safety and Health AQninistration'r 1989 amended 

PELS, 

Compound 

Carbon Tetradrloride (CAS-56-23-25) 1,100 0.034 2 
Vinyl Chloride (CAS 75914) 520 0.55 1 
1,l-DkhIorocthane (CAS 7S34-3) 59 0.0028 100 
Chloroform (CAS 67-66-3) 330 0 011 2 
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Compound 

Maxtmum Estmated 
Concentration Airborne 8-hr TWA 

In Groundwater Concentration PEL 
Vfdt  @P@ @Pm) 

1.1-DichIorathene onym: Vinylidene 32 0.004 1 

Tetradoroethene ( 33,000 0 072 25 

Chloride) (CAS 75&) 

PercMorathylene) (ET%- 184) 
l,l,l-Trichloroethane ( onym: Methyl 63 0.0012 350 
Chloroform) (CAS 71-5 E5 ) 

1,1,2,2-Teuachloroethane (CAS 79-34-5) 45,000 0.04 1 
Triddoroethene (synonym: 49,000 056 50 
Trichloroethylene) (CAS 79-01-6) 

4 Nonradioactive Organic Substances that have been found m sods within OU2 

The following is a summary of organic substances found in soils. No attempt has been 
made to estimate airborne OOnaLItntions that mght be generated by these substances. 
An organic vapor meter (OW) will be used during all intruswe actwjt~es to detect 
airborne Concentrations of these substances; action levels have been estabkshed. 

4.1 903 Pad (IHSS No. 112) and 903 Pad Lip Site @Iss No. 155) Excluding IHSS Sites 
Within the 902 Pad L@ site 

Soils from h e a t h  the 903 Pad and Lip Site have not been rnalyud for nonradioactive 
contamination. 

4 2  Trench T-2 @rsS NO. 109). Reactive Metal Destruction Site @Iss No. 110). and the 
Gas Detoxifhtion Site @Iss No. 183) 

Concentration 

17,000 

10,Ooo 

Compound m soil (Irg/kg) 
Trichloroethene (synonym: Trichloroethylenc) (CAS 79-01-6) 

Tetrachloroethene (synonym: Perchloroethylene) (CAS 127-184) ‘ a  I l,l, I-Tnchforoethane (synonym: Methyl Chloroform) (CAS 71-55-6) 250 

F-3 
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bis (2 ethylhexyi) phthalate (synonym: Di (2 ethylhuryl) phthalate) 
(CAS 1 17-8 1-7) 
Ethyl Benzene (CAS 100-414) 780 

3,400 

Total Xylenes (CAS 1330-20-7) 

Carbon Disulfide (CAS 75-15-0) 
3,300 

58 

4.3 Mound Site (IHSS No. 113), Oil Bum Pit (IHSS No 153), and Trench T-1 (IHSS No 
108) 

Organic contamulants have not been found 

4 4 Pallet Burn Site (IHSS No. 154) 

Concentration in 

Compound Sod (rg/kg) a bls (2 ethylharyl) phthalate (synonym: Di (2ethyihexyl) phthalate) 580 

Acetone (CAS 67-64-1) 1 70 
20 

(CAS 117-81-7) 

Tetrachloroethene (synonym: Perchloroethylene) (CAS 127- 18-4) 

4.5 Trenches North of Central Avc.; Trench T-3 (IHSS No 110), Trench T-4 (IHSS No 
lll.l)l Trench T-10 (IHSS No. 111.7), and Trench 11 (No 111 8) 

Concentration in 

Compound Sod ( r m )  
l,l,l-Trichlotoethme (synonym: Methyl Chloroform) 190 
(CAS 715%) 

Nitrosodiphcnylamrne (synonym: Diphenylnitrosamine) 
(CAS 86-30-6) 

F-4 

100 
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4 G Trenches and East Spray Fiefds South of Central Avenue, Trench T-5 (IHSS No 1 1 1 2). 
Trench T-6 (IHSS No 1113), Trench T-7 (IHSS No 1 1 1  4), Trench T-8 (IHSS No 
1 1  LS), and Trench T-9 (IHSS No 1 1  1 6) 

Concentration in 

Compound SOJ (Pg/kg) 

1,2-Dichloroethane (synonym. Ethylene Dichloride) 100 
(CAS 107-062) 

Trichloroethene (synonym Trichloroethylene) (CAS 79- 

Tetrachloroethene (synonym Perchloroethylene) (CAS 62 

150 
01-6) 

127- 18-4) 

F-5 
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A'TTACHMENT G 

MEDICAL SURVEILLANCE REQUIREMEITIS 



Health & Safety Plan (Accident Prcvcnt~on Safety Prognm Plan) Rocky Flab 
Plant Phase II RFYRI 903 Pad Mound, and Erst Trenched Area, (Operable Unit 
2) Rocky Flats Plant Apnl 1 9 9 1  
Document Control Numbcr RFIRMRS-97-079 
EGdtG, Rocky Flab, Inc 

Revlaion 0 0 

Medical surveillance is a major component of the Wc 
health and safety program. It was established to monitor and 
promote th8 health of employe8s engaged in projects which have the 
potential for exposure to hazardous substances. 

Medical surveillance provides a clinical base of 
information useful in evaluating employee's fitness to work at 
hazardous waste sites, to identify anomalies in a person's medical 
history that may be related to potential impaired health, to 
evaluate a person's capability to use respiratory protection 
equipment, and to identify illnesses that may be related to 
chemical exposure while on the job. This base of  medical 
information includes personnel health history, exposure history, 
physical examination results, laboratory analyses, and results of 

screening and special tests. Medical examinations include: 

0 0- on ontry to the programr 
information concerning past occupational exposures and 
personal as well as family history of di8ease. 

0 t Mama1 - all pertinent medical 
information regarding present state of health and during 
8ach year of field work in hazardous material projects. 

o - information concarning the cumulative 
duration of time spent on potentially hazardous sites, 
the primary toxic substance., and the levels of 
protection employed by each site. 

0 Laborat-- - hematology, liver and kidney 
function tests, and urinalysis. 

-14- November 1990 
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0 Hearing test. 

0 Vision test. 1 

0 Pre-assignment screening of employee's health to 
determine prasent status and to identify existing 
problem8 that may b8 aggravated by chemical exposures or 

I physical 8tr.88. 

0 Pulmonary function test. 

0 Electrocardiogram. 

0 X-ray . 
0 Physical examination. 

o Tcstp - medical information concerning t h e  

effects of exposure to specific contaminants. 

3.1 OBJtCTXVtS 

The objectives of the medical surveillance component of  

0 the health and safety program are: 

0 Protect the health of employees assigned to work on 
hazardous material projects. 

o Monitoring m1p1oy.e health for aarly signs of work- 
rel8ted illnemm urd employee suitability for further 
field or laboratory assignments on sites containing 
potentially hatardm8 sub8tance8. 

-15- November 1990 
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0 Evaluation and care of individuals with work-related 
illnesses or injuries. 

o Satisfy the requirements of OSHA P a r t  1920.134 regarding 
respiratory protection and OSHA 1910.120 for hazardous 
waste workers. 

Each operating unit, through its HSO, must comply with 
the m8diC8l surveillance provisions of the health and safety 
program. It is the responsibility of the operating unit manager to 
assure that the following activities are punctually and thoroughly 
conducted. 

0 

0 

0 

0 

0 

Arrange f o r  health monitoring services by a qualified 
local physician or medical organization, preferably with 
occupational health expertfoe. The physicLan must be 
willing to perform all physician-related ta8kS described 
in the WC medical surveillance program. 

Identify personnel within the operating unit ‘required to 
enter the program. 

Inform participants of the specific arrangements for 
scheduling and rrcaiving medical examinations. 

Comply with the examining and/or the reviewing 
phy8fciang8 recor~a~.ndation8 regarding work restriction. 
and attending to all work-related illnesses. 

Doc\llaent and report work/expo8ure hi8teria8 for all 
unployees engaged in field activities. 

a -16- November 1990 
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Under Part 1910.120, OSHA requires medical surveillance 
for personnol involved in hazardous waste operations. OSHA states 
that persons should not bo assigned to tasks unless it has been 
determined that thoy are physically able to perform the work and 
use the equipment. 

Tho OSHA program has two essential components: routine 
health car. and emorgoncy treatment. Routine health care and 
maintenance shall consist of at least: 

1. 

2 .  

Pro-employment modical 8xaminatione to 8stablish the 
individual's state of health, bas8line physiological 
data, and abilityto wear p8rsonal protective equipment. 
The frequency and type of examination to be conducted 
thereafter should be detennined by medical personnel 
knowledgeable in the area of occupational medicine. 

Arrangamants to provido spocial modical oxa~sinations, 
care, and counseling in ea80 of  known or ouspoctod 
exposures to toxic mbstances. Any special tests 
performed dopand on tho chemical subctanco in which the 
individual has boon oxpos8d, 

Tho sit. safoty plan must addr.88 rmerg8ncy modical care 
and treatment o f  prS0~~181,  including pos8iblo axposuros to toxic 
rubstancos and injurias due to physical hazards, Tho following 
items should bo considorod in emergency car0 provisions. 

0 The nama, addross, and telephono numb8r of  the naarest 
medical tro8tnt facility should be conspicuoualy 
postod. A map and/or diroction8 for locating the 

-17- Novmbcr 1990 
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facility, plus the travel time, should be r e a d i l y  
available. 

o The facility's ability to provide care and treatment of 
personnel expored or suspected of being exposed to toxic 
(or otherwise hazardous) substances should be 
ascertained. If the facility lacks toxicological 
capability, arrangements should be made for consultant 
8UXViC88 

o All administration arrangements for accepting patients 
should b8 made in advance with the facility. 

o Arrangements should b8 made to quickly obtain ambulance, 
emergency, fire, and police services. Telephone numbers 
and procedures for obtaining these services should be 
conspicuously posted. 

o ~maorgency 8hW8r8, aya wash fountains, and first aid 
oquipment 8hould b8 readily aVailabl8 On-8it8. Personnel 
should hav8 fir8t aid and medical 8mergency training. 

o Provisions should be made for rapid identification of the 

has not previously been done) This information must be 
provided to medical personnel. 

sub8tanc8 t o  which th8 workar ha8 b88n expo8ed (if this 

All applicable 8mploy888 8hall be given a baseline 
examination beform being a88ign.d to work at 8it.s containing 

-18- November 1990 
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, potentially hazardous substances. The purpose of the baseline 
l a examination is pre-assignment screening. 

All personnel who have taken the initial baseline 
examination and have received clearance by the examining and/or 
reviewing physician to participate in field or laboratory 
activities shall be re-examined on an annual or biennial basis. 
Generally, employee8 with 1088 than 100 hours o f  annual hazardous 
waste field work will have biennial examinations. Employees w i t h  
greater than 100 hours hazardous waste field work will have annual 
examination8. The reviewing phy8ician will have final authority in 
regard to examination frequency. 

3.4.3 EXIT EXMINATION 

An exit examination shall be given to any employee whose 
employment with WC has includmd hazardous materials work and who 
has been a participant in madlcal surveillance. The e x i t  

examination may be waiv8d if the moat recent examination waa in the 
past six months. 

@ 

3.4.4 SPECIAL TtSTIHQ 

Special testing may be required on certain projects due 
to th8 potential for exposure ta spacific substancma. Thi8 may 
also be n8ce88ary where the potential for heat or cold stress 

project-by-project ba8i8. Examples of spmcial testing conditions 
include rites containing ahcltos, arsenic, or lead wh8r8 specific 
OSHA medical requirunents for these compounds are in effect. 

8XiStS. The need for 8p8Cial t88ting Will be a88.88.d On a 

-19- November 1990 
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3.5 EltAwIBlATIObt PROTOCOL8 

The protocols pra8ented in Table 3-1 apply to baseline, 
annual, and exit examinations . A detailed health/work history 

The protocols may be expanded by the reviewing or examining 
physician after consultation with WC. 

l 

I questionnaire is providrd before bacreline and routine examinations. 
I 

3.6 OBIIBICIM'B RSPORTB 

Examining physicians will use information provided by the 
employee in the questionnaire, the examination results, and the 
results of laboratory tests to determine if any work restrictions 
or occupational health problems appear to be present. The 
examining phy8ician will provide the result8 of the examination to 
the WC reviewing physician for final evaluation of employee 
suitability for work at hazardous material sites. Th8 reviewing 
physician's conclusions shall supercede tho08 of the examining 
physician. A physician's report on the examination will be sent 
dfr8ctly to the rsployrr with a separate letter stating ability to 
work at hazardous waste sites sent to WC. 

0 
I 

Employer reports receiV8d by WC shall be reviewed by the 
HSO and krpt in thr Oprrating Unit's health and safety file. 
Physician recomm.ndation8 regarding limitations must be followed. 

8mployee m8dical Survdllance program (PISP) is a 
computrrized database which .tor88 and procrs8rs 8mployer madical 
ourveillanc~ information such as medic81 rxamination results, 
exposure history, training .and respirator fit testing data. The 
purpose o f  P~SP im to facilitate record docum8ntation, the 
reviewing physician's evaluation of the medical surveillance data, 

, 
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and administration of the WC Health and Safety Program. 0 Administrative and quality control features include: profile 
reports on employee eligibility for site work, medical examination 

I scheduling reports, training requirement notices, and listing of 
qualified staff by operating unit and firmwide. 

3.8 REVIEUINQ PHYSICIAN 

Dr. Peter Greaney of Anaheim, California has been 
retained to provide medical oversight to the WC medical 
surveillance program. The reviewing physician receives copies of 
all medical questionnaires, examinations, and laboratory testing 
results, reviews th8 opinions of examining physicians, and 
determines an employeels fitness for work at hazardous material 
sites. The phy8iCian also provides advice and assistance regarding 
site specific medical monitoring needs and programs. 

3.9 CONFIDtNTIALITY 

Employee medical records are confidential and available 
for review only by the examining and/or roviewing physicians and 
their medical personnel. 

Each employee can obtain information on his/her health by 
asking the examining phyaician for the information at tha time of, 
or  after, an examination. The employe. may also request release of 
records or  information, and/or d88ignate a reprm88ntativ8, in a 
letter to the physician. The request must contain the full name 
and addresr of  the representative and indicat8 the records to be 
relea8.d. Modical infornration about an 8mPlOy88 vi11 not b8 mad8 
available to anyone without authorization from the individual 
concerned . 

-21- November 1990 
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3.10 tIbtMtCIAL RE8#)#8IBILITY 

The Costs of baseline, routine, special, and e x i t  

examinations will be paid to the examining physician by WC 

operating units. The cost of examinations and tests that the 

employee voluntarily takes on r8commendation8 by the examining or 
reviewing physician shall be borne by the employee unless the 
examinations/tests are related to the employee ability to work or 
to diagnose a work-related illness. The cost o f  the reviewing 
physician and the EMSP data base will be paid by Corporate Health 
and Safety. 

-22- November 1990 
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TABLE 3-1 

mD1ICAL ZIULIfNATION PROTOCOL 

1. Cardiogram X 

2. Chest X-Ray X 

3. Audiogram 

4. Blood Chemistry Panel 

Rmaha: 
Glucose 
Sodium 
Potassium 
chlorfd8 
BUN 
Creatinina 
Uric Acid 

Calcium 
Cholesterol 
Triglycerides 

Pho8phat8 

Total- Protein 
Albunrin 

X 

X 

X 

X 

X Preplacement 
Every 3 years 
for  less than 
or equal to 40 
years o l d .  
Every examina- 
tion for more 
than 40 years 
old 

X Preplacement 
Every 3 years 
for less than 
or equal to 40 
years o l d .  
Every 2 years 
for more than 
or equal to 40 
years old to 
lees than or 
equal to 55 
years old. 
htery exam for  
more than 55 
yaars old. 
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TABLE 3-1 
(coatinuod) 

T e w a  F r e m c v  
Test B a s e l i n e R o u t i n e D t h e r R e m a r k s ,  

4. Blood Chemistry Panel 
-: (ooatiauod) 

Globulin 
Total Bilirubin 
Direct Bilirubin 
Alk. Phosphatase 
G-Glutarnyl Transpep. 
TranSaminaS8, SGO 
Transaminase, SGP 
LDH 
Iron 

Magnesium 
Albumin/Globulin Ratio 
BUN/Creatinine Ratio 

. CBC Count (Hemogram) 

WDC 
RBC 
HGB 
HCT 
MCV - MCH 
MCHC 

Differential Whit. Count 

X 

Sag 

Lymph 
Band 

Mono 
Eosin 
Baso 
Platelets 
Platelets Count 
Reticulocyte Count 

6. Serum Iron and Total Iron X 
Binding Capacity (TIBC) 

X 

X 
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TABLE 3-1 
(coatinu.6) 

T e s t b a  Fre-cv 
Test B a M u l l S R o u t i n e O t h e r R e m a r k s  

7 .  

- 

8 .  

Urinalysis 

Appearance 
Color 
PH 
Ketones 
Direct Bilirubin 
Total Bilirubin 
Glucose 
Blood 
Urobilinogen 
L. Esterase 
WDC 
RBC 
Casts 
Mucus 
Bacteria 
Eiptherlial 
Crystals 
Yeast 
MCG/DL 

Morphology (Present, 
Absent, Unknown) 

Anisocytosid 

Hypochromia 
Polychromasia 
Basophilic Stippling 

Poikilocytosi8 

X 

X 

X 

X 
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TAB= 3-1 
(continued) 

I Testinu Freaumcv 
I Test BaselfneRoutfne = R e m a r k s  

9. Treadmill 

e. Vision Test (RCIL) 

Near-Corrected and 
Uncorrect8d 

Far-Corrected and 
Uncorrected 

Peripheral (Visual Field) 
.Color 
Depth Perception 

11. Height and Weight 

12. Blood Pressure 

14. Temperature (oral) 
Fahrenhdt 

15. Pulmonary Function Test 

/HS2 

X 

X 

X 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X *Only if: 
OAbnomal EKG 

(except sinus 
bradicardia, 
unless an 
otherwise 
healthy 
person); or 

o History of 
angina; or 

o History of 
myocardio 
infarction 
(MI); or 

o History of 
cardiac 
surgery. 
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WC ACCDIEKT/I"T FORM 
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OPERATING PROCZDURZ NO. HB-bO2 

All health and safety incidents that occur during f i e l d  

and laboratory activities associated with investigations and 
remediation of sites containing hazardous materials must be 
reported 

bO2.2 

0 

0 

0 

0 

0 

0 

0 

to management. 

DEFISITIONS 

A health and safety incident is any event listed below: 

1llness resulting from chemical exposure or unknown 
causes . 
Physical injury, including those that do not require 
medical attention. 

Fire, explosions, and flashes resulting from activities 
performed by WCC and its subcontractors. 

Property damage rosulting from activities performed by 
WCC and its subcontractors. 

Vehicular accid8nts occurring on-site or whiletravellfng 
to and from sitas. 

Infractions of safoty rules and requirmmento. 

a HAS-PRO502 

Unexpocted chemical .xposuras (indicated by irritation of 
eyes, nos., throat, or akin).  

Hs-502-1 November 1990 
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502.3 RtPORTIMG PROCEDURES 

SO2 3 1 =PORTING FORMAT 

Incident reports shall be prepared by completing Form HS- 
502. This form may be obtained from any WCC health and safety 
officer. 

SO2o3.2 RESPONSIBLE PARTY 

Reports of  incidents occurring in the field shall be 
prepared by the site safety officer or, in the absence of the site 
safety officer, the supervising field engineer, witness, or 
injured/exposed individual 

SO2 3 3 FILING 

A report must be submitted to the health and safety 
officer of the business unit to which the project manager belongs 
within 24 hours o f  each incident involving medical treatment. In 
turn, th8 health and 8af8ty officer must distribute copies of the 

I report to the corporate health and safety administrator and the 
corporate health and safety officer. When an injury or illness is 
reported, th8 bU8ineSS unit health and safety o2fic.r must deliver 
a copy o f  the report to the individual in charge of personnal 
affairs so that a Worker's Compensation Insurance Report can be 
filed if necassary. Rrportr must be received by personnel within 
48 hours o f  8ach qualifying incident. 

I 

/H&S2 

@ HAS-PRO502 HS-502-2 November 1990 



FORM HS-SO2 
wc H ~ L T H  AND ~ A W  INCIDENT REPORT 

Projoct Namo: 

Projoct Numbor: ’ 0 IUnOss D ~ h ,  oxp~orion, *ah 

TYPE OF INCIDENT (Chock JI applicable Items) 

0110 of Incident: 0 Wurv 0 UlWXWaOd WCpoSlNO 

Tim0 of Incident: 0 Proporty Damgo Vehicular Accidonl 

Loution: 

PROJECT NAME: LOCAT1ON: 
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WARNING 1 SOUND 1 IN~TRUCTIONS 1 
CNIL DEFENSE 
WARNING AWRM 

HIGH FREQUENCY FbLLOW $UE.&+DDRESS 
PITCH STUDY TONE INsTRUCTIONdt,BLDG 

,’ I ANNOUNCEMENTS 
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ALARM I ,/ 

I EVACUATE BLDG & ASSEMBLE <I ‘IN EVACUATION AREA 
CRmCALITY AWRM I WAILING TO&‘ 

NG TONE h d 0 W  BLDG INSTRUCTION 
-1, ~vEKI1LATION SHUTS OFF 

\ VENTILATION SHUTS OFF 

GLOVEBOXOVERHEAT 
ALARM 

SAM ALARM WAVERIN+E-. 40uow BLDG INSIRUCTIONS 
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RESPONSIBIISN 

The EG&G RFI/RX Project Manager (PM) shalI be respons%le for assuring that rctivlties 
conducted at his/hcr OU ucperforrncd in rooordance with the requirements identified herein. 

‘Ibe Remedial Projects DivisiOn (RPD) Manager will be respom’ble for follow-up and auditing 
the PM. 

A prc-startup activity r d e w  shall be conducted by the PM and the Activity Field Supemisor 
to evaluate the potential for paitiarkte UIIMOIU to ueate bardous conditions. If the activity 
is bcing performed by non-EG&G personnel, the subcontractor’s Activity Field Supcrvbr shall 
partidpate in the review. 

If the review establisher that there is 8 -t potential fot producing apprdable quantities 
of tuspondcd putiarlnta that add m t e  hazardow amditiow the rpsciGE proadurpl 
requjruncataidcatificdbelawrhrll~therctivity. 
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\ 

In the sped  case of auV8tbn8, the top 6' of soil will be moved (Le., tcrrted) and 
plncad in 8 bw pile and covered with a tup or other suitable amring to pmrent 
resqcdon of piuticulntea The width of the smpcd nnc shaIl be wide eaough to 
accommodate the expsclsd dume o f  mil the acamtion, without coming into 

contact with unexavrtcd adjacent m&ce roit 

0 Site perimeter and amununity Radiolc&kd Ambient Air Monitoring Program 
(RAAMP) monitoring. 
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Activity spccifk requirements wiU be evaluated periodically to determine their effeaiveness at 
preventing dispersion of amtaminants. Modifications to these requircxnentswillbe documented 
in the SSHMP. 

0 
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VINYL CHLORIDE 

I . Y . :  62.50 13SCIED: Ylsm 
am: 1007 

SmaSna: chlorathylm; chlolp.thm; CAS 8W1-4. 

IMG 
I 

U&IUM: 0.7 L 
sux: 5 1 

and up wh 

u)IpLE STAIIILITY: 10 d@y8 @ 2s % 

UWltS: 2 to 10 field blanks p wt 
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Ern' 1007 nm oIlQII# 

0 7. Transfer t h  c+urcwl fm the fmt and to -rate vials. o i m d  ttm glass 

8. Allou to stand for 30 nine w i t h  occhslorul agitation. kulyze the -le within Ow nxt 
vool a d  fom plugs. Seal the vials with sap- caps inrrdiately. 

-in period. 

I MI8R4TIOH Am) QUALITY aQrmoL: 
9. Qlibrak with at l a s t  five u#lrlng standmrdr w i n g  the r m  0.0002 to 0.2 ag per 

-le. 
a. Add hown m t t  of u l i b n t i m  stock solution to C52 in  1 0 4  r o l i t r i c  flasks and 

b. Analyze tqether w i t h  -1.t and bl8nks (rtqt 12 md 13). 
e. Pmp8n calibration gr@s of p.rlr a r u  yt. qantfty b g )  of vinyl drlarld, par trk md 

dilute to the marks, using u d a l  dllutlan at appropriate. 
NOTE: ywlring SUndBrds un be storrd at -20 .c f# at l u s t  thm ays. 

p.rk area vs. quantity (ng) p+r inMt ion.  
10. ktermin desorption efficiency (E) at l u s t  uta far uch lot of dwroorl usod in  the 

calibration range (skg 9). Rgrn thm Ubos at uch  of fin levels plus thtw r d i a  
blanks. 
a. prepare three abrotphm of vinyl chlocidc i n  air by injecting 0.01, 0.m. and 0.2 .L 

vinyl chlorib gas into 10 1 air in lodlar bags. nW resulting conantratiom m 
approximately 2.6, 21 md 52 qh8. 

b. Folloulng skQr 1 through 4, VmSe 8- Koordfng to Ow follwlng tdrrr: 

W t r a  t ion 
in  iiw 

2.6 

21 

s2 

volw Qmtity of 
-led (1) Vinyl chloridr h) 

0.8 0.002 
2.2 0.m 
0.8 0.017 
2.2 0.046 
2.5 0.13 

UlSA4 1007-3 
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cInrrriER 3 

ORGANIZATIONAL STRUCTURE 

1 2.1 Plant Orgrnlrrtion 

~ 

Environmental restontion 8ctMticn at the Rocky Flats Plant (RFP) 8m directed by the 
Associate General Muragor for Environmental Restoration (ER) and Waste Mlnmgement ( s o  

Figure 2-1). .ER Pmgm ActMtier (CERCU and RCRA response rctbru) bwohre the foUowtng 

ER Divisions: 

0 Aemediatbn Programs Division (RPD) 
0 EnvlronmenW Monitoring and Assessment Dhrfrion (EMAD) 

0 NIt&nIl E n v f r ~ f ~ n O f i U I  PolrCy AEt Divkkn (NEPA) 

. 0 Clean W8tw Adkn Dhrbbn (CWAD) 
0 Clean Air 8nd Envfronmentol Reporting (CAER) 

(See Figure 2-2 for tho org8niutknal struetun of the EnvironmonW Restorrtion 
Dopartment.) e 
Health and Safety (Has) acthdths It the R* under the d k d o n  of tho Amodrte Qenorrl 
Manager for Support Opentbnr (SW Figun 2-3). ER Program ActivMes mcoivo support 

from the folbwing HIS didsfom: 

. 
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Fadlities Enginooring (FE) md FaciMios Project Managemom (FPM) also provide support to 

the ER program rcthrfths. FE'r rok b to prmddo engin8orfng designs, oversight, and 0 management of design Ptojectt. Tho Prom Enginecr (PE) from FE d i r e  811 project design 
rctlvity, ensures the user's tachnkd nquirements are mer, ensures confonmnccr with plant 
design standards and obtains dosign concumnco aWn RFP technical support groups (e.g.* 
Facilities Quality agineering, Dosign Voriliatbn &Qinoerlng, Fire Protectbn Engineering, 
Plant Electrical and PlMt Uti#tks Enghwfng, Operntbns, Wmnanca and UtNffet 
Management, otc.), CQM dminktm tha &np!mmu&n ef ongboring &signs through 

Construction Management (CM). CM, 8 bnnch wMin FPM, is ntponsble lor assisting ER with 

obtaining approvrl for wotk ponnltr for hnd ma and work .ClMtios, ud for 

managing/coordinaung gonenl cunstfuc!bn ConZmUom m d  their qulfty of work. A 

Construction Coordinator, identifW by CM, L nsponW8 for cootdinuing with various 
departments within the RFP to o w n  permits, 8com and acum jurtiRcrtbn In M a n  to 

other supporting functtons, as needed by Subcontm!on. 

Appendix IV contains a Ust of RFP dopu\ments or dhrtsbnt that are mantionad in this Plan along 
with available phone numbers 8nd conorctt. 

Environmental Restorabon 8nd He8lth 6 -0ty division managon 8ro mpomlbk for managing 

programs and suponnsing ~~ m8n8gors in tho implomnlltbn d ER and H&S rcthritirs. 

2.2.2 Environmantrl Ro8tontlon Hmlth md  Safety Offlew u t h )  

2-2 
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for project planning, cantn'cting, and managing ER pmjects, therefore, tho ER HSO will ensure 
the a Site-spdfk Health and Safety Plan b written for each Openble Unit; onsure that 

subcontradon pmpm tlte or t&-spWIc hedth and safety plms for rp9roVal; and provide 

support to project maMgofS &I th8 -8 of 8nvkonmMO) health and safety through hWher 

olcpertrse and thrt of tho OmrirOnfn8nt8I uropod divisions. 

@ 

2.2 3 Romodlrtion ~ ? O g n m  $118 ProJoct Y8nrg.r (Brook Wilson) . 
Tho RP Sit0 Pmjoc! M8nrgor b tho dmct Uno supowisor mrponsbk for pmjoct wo& on 8 

&ignatod ER rito. Hdsho 
h u  OvoraU oontrol and mponsbitity too tho mrmgoment of tho pmjec!, Muding onforcement 
of ho8lth and mfoty rquinmonts. The Projoc! MaMger b tho 8ingle-pohrt.of-mtt8ct for 
bnpkmenting ERs n o d  and rqulnrmntr through tho Project Admintstnror. 

dbwdy lo tho RPD Muuger. The RP Sto Pmjmct Muuger 

2-3 
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0 Coordinates .rp9rwal of Site-spoufic (TW+SpecWc) Health and Safety Plans 
propared by Subamtfrctort and their lower-tier subcontractors wth all health 
8 d  88fety dWplin8s 

0 Porformt prbdiC heatth and ufety audits md hspedbns of the subcontractor 

hoatth and safety prognm, and program doarrPlontotion 

A Sib Hdth and slfoty 
Department by tho Ho8tth 6 Slfoty Ubon Wear to OWMO Hoalth 8nd S8fety Plan 
Implementation 8t arch Openbh Unk the SHSC will nporl lo the 

keep the RP Site Pmjoct Mrnagor Infomod of lwalth and ufety nlrtod 8etMtier on the site. 
The SHSC has the following r o ~ s W ~ s :  

(SHSC) wM bo 8sslgned from the H e m  8nd Safety 

Liaison offker and will 

0 

0 

0 

0 

0 

Ovon008 EGaO and wbcontrrclor work to ensun that tho requirements and 
prindples of thb HSPP urd the Slte Specffic HSPs ue kfkwed, 

Performs audb for proper and rppropri8to u u  of PPE, monitoring a d  
docont8minrtkn procoduns, w s s  control ud nquked documonmion, 

2-4 
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1 .o INTRODUCTION 

1 . I  POLICY 

Thls Supplemental Health and Safety Plan (HSP) was developed for the implementation of 
actmties associated with the exlstmg Surficial Soil Program (SSP) project which is located east of 
the 903 Pad and is associated with Operable Unit 2 (OU2) Ths plan supplements the most recent 
version of the OU2 Site-Specific HSP (SSHSP) It has been developed for compliance with 
OccupaQonal Safety and Health Admuustrabon (OSHA) Hazardous Waste Operaoons and 
Emergency Response Regulahons 29 Code of Federal Regulations (CFR) 1910 120 for hazardous 
waste site workers at the Rocky Flats Plant (RFF) The intent of the supplement is to define the 
hazards whch may be present and tdenhfy the procedures whch will be followed to protect all 

project personnel from those hazards Thls supplement shall also apply to all subcontractors who 
are parhcipatmg m the field actlviQes of h s  project Ths plan addresses the requlrements for 
personnel managmg, morutormg, and p e r f o m g  activities associated with the SSP project All 
subcontractor personnel will follow h s  HSP in addition to the requlrement of the SSHSP and all 
RFP procedures and policies when conductmg work at the project site A signature sheet will be 
kept to document that all site workers have read, understand, and will comply with all aspects of 
ths  plan The subcontractor has the responsibility for implementing the requirements of ths  
SSHSP The subcontractor will provide health and safety bnefings, field activity oversight, and 
mantan appropnate health and safety records 

a 

e 1 1  
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1.2 REGULATIONS AND GUIDELINES 

Adherence to applicable federal, local, and national consensus organizahon health and safety 
standards, regulations, and guidance manuals is required during field activities of the SSP These 
include, but may not be limted to, the followlng 

a 

* 

a 

a 

1 3  

29 CF'R 1910, Occupatlonal Safety and Health Standards, General Industry (latest edition), 
29 CFR 1926, Occupahonal Safety and Health Standards, Construction Industry (latest 
edihon), 
Nuclear Regulatory Comss ion  10 CFR 20 (latest edition), 
Department of Energy (DOE) Order 5480 11 (with revisions), 
Radiological Operating Instrucbons (ROI), EG&G Rocky Flats, Inc (with revisions), 
Environmental Management Radiological Guidelines (EMRG) Manual, EG&G Rocky Flats, 
Inc (with revisions), 
Health and Safety Practices Manual (HSPM), EG&G Rocky Flats, Inc (with revisions), 
Threshold Limt Values for Chemcal Substances and Physical Agents and Biological Exposure 
Inhces, American Conference of Governmental Industnal Hygienists (latest edition), 
Occupauonal Safety and Health Guidance for Hazardous Waste Site Activities, U S Department 
of Health and Human Services et al , October 1985 
Radiological Control Manual, DOE, June, 1992 

CONTENTS OF PLAN 

Ths  plan descnbes known hazardous matenals and work operations associated with the activities 
of the SSP The plan specifies responsibilities and authorities of the subcontractor and 
subcontrxtor personnel involved in the supervision of activities at ths site This plan further 
describes the requirements for medical surveillance, personal protective equipment (PPE), hazard 
communication, training, monitoring, decontamination, site control, and emergency response 
procedures 

1 2  



Supplement to Site-Specific Manual Number RFP/ER-SAF-93-OU2 1 
Safety and Health Plan Section Number 1 0 Rev 0 

I e Operable Unit No 2 Page 3 of 5 

The potentxal hazards associated with the SSP activities have been assessed by reviewing historical 
activities, previously performed studies, and personal communications with previously associated 
project personnel Based on the hazard assessment, plans for PPE, monitoring, decontamnation, 
site control, and emergency response have been developed 

1.4 BACKGROUND 

A comprehensive, phased program of site charactenzation, remedial investigations, feasibility 
stules, and remelakorrective actxons is in progress at RlT These investigations are being 
conducted pursuant to the 1986 Compliance Agreement between DOE, the U S Envlronmental 
Protectron Agency (EPA), and the Colorado Department of Health, which addresses hazardous and 
ra&oactwe mmed waste management at the plant 

The SSP supports the alluvial work plan for the Phase II Resource Conservation and Recovery Act 
(RCRA)/Comprehensive Envlronmental Response, Compensatxon and Liability Act (CERCLA) 
Remedial Investxgation (RI) of OU2 and site wide characterization of soils at RFP The SSP 
investrgates the physiochemcal attnbutes of actinides in soil east of the former storage site (locally 
known as the 903 Pad) as well as the temporal changes in actinides in the soil environment around 
RFP Refer to Figure 1 4-1 for the locabon of the project 

@ 

I The seven tasks that will be performed by thls project include, 

Support Ram Simulation Expenments 

Support Soil Erosion Studies 

Sample Soil Interstrtnl Waters for Actmdes Analyses 
Mamtan and Enhance the Soil Water Monitoring System 
Support and Calibrate the Time Doman Reflectometry 

Installatron and Support of Snow Water System 

Conduct Annud Soil Sampling for Actinides around RFP 

1 3  
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1.5 LOCATIONS AND DESCRIPTIONS 

The SSP is located in the Amencium Zone east of the 903 Pad The 903 Pad was used as a 
temporary storage area for radioactwe matenals Subsequent remediation efforts allowed airborne 
release of some of these matenals The areas down wind of ths pad have been since referred to as 
the Amencium Zone The project site has been designated as a Radiologically Controlled Area 
(RCA) Previous actwibes in the project area involved intrusive operations dunng installation of 
equipment The acwihes mvolved with the present phase of the SSP project are not expected to 
require significant intrusive operations 
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2.0 HEALTH AND SAFETY RESPONSIBILITIES 

2.1 I NTRODU CTl ON 

Health and safety is the responsibility of all personnel working on the site The subcontractor 
(Stoller) will provide the required health and safety services including daly sampling, screening all 
personnel and equipment for radionuclides, briefings, and oversight Stoller has expressed a 
strong comrmtment to ensunng a safe work environment for all workers on the project The project 
orgmzation (Figure 2 1-1) will follow the lines of responsibility as described in EMRG Guideline 
1 0 As contracted, a qualified indlvidual may serve in more than one role Individual contracted 
project personnel responsibiliues are identified in the following sections 

2.2 ASSIGNMENT OF RESPONSIBILITIES 

2 2.1 Stoller Program Manager 0 
The Stoller Program Manager for the SSP project has overall responsibility for work performed by 
Stoller and subcontractors at the site The Program Manager, through line management and 
supervisors, has responsibihty for implementmg and abiding by the SSHSP The Project Manager 
has appointed a employee to serve as the Site Safety Officer (SSO) Stoller personnel and all 
subcontractors will review and comply with this SSHSP prior to initiating work at the site 

2 1  
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Environmental Restoration 
Remediation Program OU2 
Site Project Manager 

M Litaor 

Environmental Restoration 
Health and Safety Officer 

K D Anderson 

1 I 

Subcontractor SSO/HSS 

I 
_ _ _ _ _ _ _ ~ ~  ~ 

J Gregg H Johnson 
G Miller R Lahn 

Safety and Hygiene 
Health and Safety 
Liaison Officer 

L A Nelowet ,k! 
Site Health and Safety 
Coordinator 

Health and Safety Area 
Coordinator 

I I I. 

Radiological Engineering 
Representative 

R Gentry 

Figure 2 1-1 Safety and Health Organizatzoii for Sur-cud Soil Program (OU2) 
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2.2.2 Site Safety Officer 

The Site Safety Officer (SSO) is responsible for implementing the supplemental SSHSP that 
adequately addresses the site hazards and controls necessary to safeguard personnel and property 
Duties of the subcontractor SSO include the following 

Providing requisite physical exarmnation requirements to subcontractor employees worlung 
at hazardous waste sites, 
Correlating exposure data to ensure that the scope of annual physical exarmnations are 
correct, 
Informng employees of potenual exposures to hazardous materials based on bio-assays, 
Ensuring that personnel are adequately trained so that they can safely perform their assigned tasks, 
Ensuring that personnel are aware of potential site hazards, and that they know the necessary 
controls to prevent overexposure or injury by conducting site-specific briefings, 
Appomtmg alternate SSO(s), 

Ensuring that the SSHSP and the required tramng and medical records for site personnel are 
current and are mantamed on-site, 
Ensuring that all personnel have read and signed the SSHSP A copy of the signed SSHSP must 
be kept in the work trader, 
Conducting the required monitonng or assuring that monitonng is conducted by the assigned 
personnel, 
Coordinating with the EG&G Project Manager regarding the need for additional safety support 
required for the SSP project, 
Perforrmng audits of subcontractor health and safety operations, 
Approving modified work practices in response to changing conditions, and 
Document control and distribution of any revisions to the SSHSP 

0 

asT3 
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2.2.3 Health and Safety Specialist 

The SSO for the SSP project has the responsibihty for assigning an Health and Safety Specialist 
(HSS) to provide oversight and momtonng of field operations The key responsibilities of the HSS 

1s 

Monitonng the project to ensure that the requirements of t h s  SSHSP are implemented, 
Alertmg the Program Manager and the SSO of health and safety violations, 
Perforrmng tests to m m m z e  the potential for exposure of field personnel and venfj  that 
equipment leaving the RCAs or areas of suspectedpotenhal soil contammation is in 
compliance with applicable regulations and standard operating procedures (SOPS), 
Monitonng sod surfaces and samples and will perform decontammation venfication by 
fnslung and smear testmg, 
Ensuring that field crews are in compliance with EG&G radiation work permts (RWPs), and 
Performng dubes in accordance with the EG&G EMRGs with the approval of EG&G 
Radiological Engineenng 

2.2.4 Field Technicians 

The field technicians are responsible for implementing and abiding to all provisions of the SSHSP 
and the supplement specific to t h s  SSP project 

2.2.5 Fire Protection Representative 

The fire potenbal dunng envmnmental investigations does not justify the cost of providing an 

independent Fire Protection Representabve Fire prevention is expected to be largely a matter of 
good housekeeping In the event of a fire, EG&G Fire Department will be notified and all 
subcontractor personnel will withdraw from the area Should any personnel sustain injury, W P  
Emergency Medical Services will be immediately notified The EG&G emergency number is 966- 
291 1 

2 4  
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2.3 SURFlClAL SOIL PROGRAM (SSP) PROJECT PERSONNEL 

Project Title Name (Company) Phone 

Program Manager Allen Crockett (Stoller) (303) 449-7220 
sso/Hss John Gregg (IT) (303) 793-5200 
ssomss G Miller (Woodward-Clyde) (303) 694-2770 
sso/Hss R Lahn (Woodward-Clyde) (303) 694-2770 
Techcian Steve Aldnch (Stoller) (303) 443-7220 

2.4  EG&G PERSONNEL 
Name Extension I 

Radological Engineenng Representatwe K Gentry x5151 
Industnal HygieneBite Health and Safety Coordinator P Schreckengast x547 1 0 Environmental Restorahon Health and Safety Officer K Andersen x8577 

e 
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3.0 

3.1 

HAZARD ASSESSMENT 

INTRODUCTION 

The field work that will be conducted as part of the SSP includes potential radiological, physical, 
biological, and mechanical hazards These potential hazards were identified by reviewing site 
hstories, previous samphng results, and the work plan for the project The use of standard 
measures such as PPE, work site radiological monitoring, work practice controls, and training 
should assist in idenhfying, evaluatmg, and controlling potential hazards at the work site that are 
not currently known 

Based on avadable informahon about the site, field work will be conducted in areas where the 
seventy of potentml hazards is expected to be low The potential for encountenng radio-logical 
hazards will depend on the types of compounds at the site, work practices, and field activities to be 
performed Envlronmental physical and biological hazards, such as insects, heat, and cold stress 
may be encountered to some degree whde workng at the site The degree of mechanical hazards 
resulting from motor vehcle, field equipment, power tools, etc , will also depend on the work 
being performed The rational for monitoring and PPE are presented in Sections 9 0 and 6 0, 
respectively 

Field activihes at the SSP project will involve the following operations 

Non-intrusive operations such as assisting in radiological surveys and water sampling from 
existing installahons These operations do not disturb the soil and are not expected to 
approach occupational exposure limts 
Intrusive operations such as installation of snow water instruments These operations disturb 
soil and have the potential to re-suspend contarmnated subsurface soils The quantities of 
spoils produced is small Dust generation will be mnirmzed by rmsting soils with water The 
Plan for the Prevention of Contmnant  Dispersion (PPCD) developed by EG&G addresses 
dust emssions and will be complied with by Stoller 
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3.2 POTENTIAL HAZARDS 

3.2.1 Pathways and Exposure Routes 

Pathways of exposure to hazards are dlrectly dependent upon investigative activities performed at 
the SSP site Exposure to potential health hazards may occur during field activities involving soil 
intershtial water sampling and other sampling and measurement efforts Exposure pathways 
include the following 

Slun contact with radionuchdes, 
Inhalation of fugitive dust contiuning radionuclides, 

Inadvertent ingeshon of dust pmcles or fugitive dust contarmnated with radionuclides, and 
Injechon of radionuclides into the body through wounds 

3.2.2 Radioloaical Hazards 

- 
3.2.2.1 Airborne Exposures to Radiological Hazards - Exposure to radiological 
hazards could occur through inhalahon of fugitive dust contammated with radiological matenals 
The degree of potential exposure to arborne radiological hazards is considered unlikely or low 
dependmg on the individual work site and amount of air-borne dust created at the site Most work 
sites reportedly have low or below background levels of radionuclides and the intrusive activities to 
be performed usually generate low quanhhes of airborne dust Unknown radiological 
contarmnation at the site (e g , buned contarmnated material in the landfill) could lead to 
unexpected generahon of arborne radiological hazards The use of initial site surveys, air 
monitoring, work practice controls (e g , rmnirmzing dust generation), dust control practices, and 
proper use of PPE, and respirators will be the primary evaluation and control measures used to 
prevent inhalahon of radioachve matenals If an inhalation exposure is suspected the provisions of 
EMRG 2 2 - Possible Inhalation Exposure will be followed 

3 2  
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3.2.2.2 Skin Exposures to Radiological Hazards - Radioactive materials identified at 
sites in OU2 are not readily absorbed through the unbroken skin Contarmnation avoidance, 
decontammation, and proper use of protectwe clothng and gloves will be the pnmary control 
methods used to prevent slun contammation 

3.2.2.3 Inadvertent Ingestion of Radionuclides - Ingestion of radionuclides is 
possible dunng site work The potential for exposure via this pathway is considered to be remote if 
good personal hygiene prachces are followed prior to eating, drinking, or smoking No eating, 
drinlung, smolung, or chewing of tobacco or chewing gum will be allowed in the contarmnation 
reduction zone (CRZ) or the exclusion zone (EZ) 

3.2.2.4 Puncture Wounds - Radiological materials could enter the body through breaks in 
the slun caused by a cut, lacerabon, puncture, abrasion, or bum Ths route of entij can be 
controlled by complying with safe work prachces to prevent accidents If accidents occur possibly 
leading to radiahon exposure, ROI 2 3 or EMRG 2 3 procedure will be implemented * 3.3  PHYSICAL HAZARDS 

Workers at SSP sites withln OU2 are potentially subjected to physical stresses including heat and 
cold stress and noise exposure Investigative activities may take place during a wide range of 

weather conditions leading to possible heat or cold stress conditions Unacclimatized workers or 
workers wearing impermeable personal protective clothing dunng warm weather may be 
suscepbble to heat stress The "buddy" system will be used and all personnel shall be aware of the 
signs and symptoms of heatkold stress on themselves or their "buddy It  High noise exposure is 
possible when operatmg power tools and mechanized equipment 

3 3 1 Cold Exposure 

a 

When worlung outdoors in temperatures below freezing, workers are susceptible to frostbite 
Exposure to extreme cold can cause severe injury to the body surface or can result in profound 
generalized cooling, causing death In cold weather, precautions should be taken to prevent cold 

3 3  
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exposure by weanng properly insulated garments and talung warm-up breaks in temperature 
controlled areas when necessary Symptoms of cold exposure include the following 

Incipient frostbite or frost rup, characterized by sudden blanching or whitening of the slun 
Superficial frostbite, which causes the slun to become waxy or white and superficially firm, 
but resilient beneath 
Deep frostbite, characterized by cold, pale, solid skm tissues 
Systermc hypothema, caused by exposure to freezing or rapidly dropping temperature 
Symptoms are usually exhbited in stages These include shivering, apathy, listlessness, 
sleepiness, rapid cooling of the body temperature to less than 95" Fahrenheit (F), 
unconsciousness, glassy stare, slow pulse and slow respiratory rate, freezing of the 
extrermties, and death 

3.3.2 Heat Stress 

0 A worker's risk for developing heat stress is greatly increased when wearing impermeable, 
personal protection clothing This type of clothng limts the body's normal heat exchange 
mechanisms and increases energy expenditure A program to recognize potential heat stress 
situahons, prevent episodes, and control hazards will be implemented when the SSO/HSS deems it 
necessary The program will include heat stress monitoring, adequate rest breaks, fluid 
replacement, acclimatizahon, and personal cooling systems Heat stress can cause health effects 
that range from heat fatigue to senous illness or death Signs and symptoms of heat stress include 
the following 

e 

9 

Heat rash, which may result from continuous exposure to heat or humd air 
Heat cramps, caused by heavy sweating with inadequate electrolyte replacement Signs and 
symptoms include muscle spasms, or parn in hands, feet or abdomen 
Heat exhaustion, which occurs from incredsed stress on various body organs or systems, 
including inadequate blood clrculatlon due to cardiovascular system inefficiency or 
dehydration Signs and symptoms include pale, cool, moist skin, heavy sweating, dizziness, 
nausea, or fainting 

7 4  
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Personnel having symptoms of heat exhaushon will be immediately removed from field work 
Protective equipment will be removed and vital signs moni tored If body temperature exceeds 10 1 O 

F the individual will be transported to the medical facility for evaluation 

Heat stroke is the most serious form of heat stress The body's temperature regulation system fails, 
and the body temperature nses to cnhcal levels Immediate action must be taken to cool the body 
before serious injury and death occur Signs and symptoms of heat stroke are red, hot, usually dry 
shn, reduced or lack of perspiration, nausea, dizziness and confusion, strong, rapid pulse, or 

coma The body temperature often exceeds 102" F 

If signs of heat qtroke are detected, the emergency should be immediately reported by calling 291 1 
The individual's protectwe clothing wdl be removed 'and they will be cooled by flushing with water 
that is close to body temperature The individual will be transported for further evaluatiodtreatment 
to the medical facility detemned by the responding Emergency Medical Technicians Appendix B 
provides additional guidance for the prevention, monitoring, and treatment of heat stress 

3.3.3 Noise Exposure 
e 

Workers are not anhcipated to be exposed to hgh noise levels during sampling and mantenance 
activities of the SSP 

3 3.4 Explosive Hazards 

No explosive hazards are anticipated during sampling and maintenance activities of the SSP 

3.4 BIOLOGICAL HAZARDS 

Biological hazards that may be present at RFP include plants, insects, and snakes Considerations 
for potential biological hazards may be necessary when workers are required to enter remote or 
seldom-visited locations 

J 
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The potential for contact with snakes or insects that may cause injury or disease exists when 
performng field activihes at RFP The RFP does not host any plants that are poisonous to 
humans, other than poison ivy There are some plants that may be mechanically injurious (1 e , 
thorns, yucca) Field personnel will wear sturdy work clothes and steel-toed boots in order to help 
prevent injuries 

a 

There is one type of venomous snake present in the F2FP area, the prame rattlesnake Personnel 
should be aware that snakes may be present in the area and exercise caution, especially when 
worlung in previously undisturbed areas and locations with animal dens 

Black widow spiders may be present at SSP sites They are usually found in shady places or under 
rocks or wood The black widow spider has a shiny black body about the size of a pea, with a red 
or yellow hourglass-shaped mark on its abdomen It weaves shapeless webs in undisturbed areas 
A bite may result in severe pan, illness, and possibly death from complications, but usually not 
from the bite itself 

In addihon to spiders, ticks, chiggers, bees, and wasps may be nuisances to field personnel Bites 
from wood hcks may result in the transrmssion of Rocky Mountam Spotted Fever, a serious and 
possibly fatal viral disease The hckettsia virus infects wood ticks, mostly in the late spring and 
early summer, and is Characterized by chills, fever, severe pain in leg muscles and Jornts, and a 
body rash Lyme Disease is not prevalent in Colorado Some protection will be offered by PPE, 
but the use of insect repellant (contaming at least 30 percent DEET) on outside clothing and 
exposed shn  also may be warranted Personnel should perform self-searches after each day to 
check for ticks and chggers Bees or wasps can be considerable hazards for those people with 
allergic reactions to venom The SSO \hould be notified if any worker is sensitive to these insects 
Properly tramed personnel will admnister first aid should a bee or wasp sting occur 

3.5 MECHANICAL HAZARDS 

Workers may be exposed to potential mechanical hazards during the field activities of the SSP 
project Hazards and methods of hazard control are detailed in EG&G SOPS and operation safety 

3 6  
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analyses for specific tasks performed dunng field activities Site inspections will be conducted 
penodically by the SSO to assess hazards according to standard health and safety piotocols 

e 

3 . 6  HAZARD CONTROL METHODS SUMMARY 

The control measures listed below are the mnimum control measures required for work at the SSP 
site Addihonal control measures may be necessary as deterrmned by site health and safety 
personnel As adltlonal site data become avsulable through site monitoring or investigations, the 
control measures may need to be altered The decision to alter the control measures will be made by 
the SSO/HSS 

3.6.1 903 Pad 

3.6.1.1 Site Background Summary - Starting in 1958, barrels containing used machining 
fluids were stored outdoors at the locahon now called the 903 Pad Leakage from the barrels was 
discovered in 1964 By 1968 the last barrels had been removed and the area was monitored for 
alpha activity Levels up to 13 5 mcro Curies per gram of soil were found, with activity 
penetratmg to 8 inches deep 

e 
3.6.1.2 Anticipated Work Activities - No work will be conducted at the 903 Pad site 

3.6.2 Surficial Soil Program (SSP) Site 

3.6.2.1 Site Background Summary - The distribution of radioactive dusts at the KFP has 
been dnven by prevahng west to east wind and drmage patterns As  the existing SSP site is east 
of both the 903 Pad and the entire RFP, the site has been impacted by historical radionuclides 
releases 

3.6.2.2 Anticipated Work Activities - Project personnel will conduct non-intrusive 
activities such as water sampling from existing installations, piezometer readings, site inspection, 
and radiation monitoring activities at the site 
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3.6.2.3 Potential Radiological Hazards - Expected concentrations of plutonium - 239 
(Pu239) near the areas of this project are thought to be approximately 0 05 pic0 Curies per gram 
(pCdg) The background concentrabon is 0 02 pCdg Americium241 is a contarmnant of weapons- 
grade plutonium, present at less than 20 percent of the concentration of Pu239 Uranium238 is also 
know to be present in some soils ‘it the site These radionuclides pose a health hazard due to alpha 
particle emmions Alpha (He2+) is not sufficiently penetrating to penetrate the dedd layers of slun, 
which means that these radionuclides do not pose an external hazard However, it is very important 
to avoid inhalabon or ingesbon of these compounds as alpha radiation may be very damaging from 
within the body 

3.6.2.4 Control Measures - The project area has been designated as a RCA Modified 
Level D protection including cotton coveralls, tyvek coveralls, safety boots, disposable boot 
covers, eye protection, gloves will be worn during all activities in the RCA Leather gloves over 
two layers of latex inner gloves will be worn when handling dry materials to prevent 
cuts/abrasions Radiological screening and monitoring in accordance with EG&G SOP FO 16 will 
be performed dunng all field work Decontarmnation procedures as discussed in Section 7 0 will 
be followed for general equipment Face and hands will be washed after leaving the site dnd before 
eating, drinlung, or smolung 

0 
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4.0 HAZARD COMMUNICATION 

4.1 INTRODUCTION 

Project personnel and all subcontractors must follow established work practices to safely handle 
hazardous chemcals The implementahon of a hazard communication program is also required by 
29 CFR 1910 120 for RCRA treatment, storage, and disposal facilities The SSO/HSS will 
mantam an inventory of hazardous chermcals stored at the project trader and matenal safety data 
sheets (MSDSs) for those chemcals that will be avalable to employees at the site 

4.2  HAZARDOUS MATERIALS INVENTORY 

The SSO/HSS will compile an inventory of hazardous chermcals present at their work sites or 
trailer areas and provide thts informahon to EG&G Industnal Hygiene Department The inventory 
may be requested by emergency response personnel to aid in identifying hazards associated with a 
spill or accident at the site Ralological check sources andor reference sources must also be 
included in thts inventory inclulng applicable calibrahon certificates 

a 
4 3  MATERIAL SAFETY DATA SHEETS (MSDSs) 

The MSDS must be readily avalable to employees for hazardous chermcals used or stored at the 
site Information found on a MSDS includes identification of the product's hazardous chemcal 
constituents, its physical charactenshcs, applicable exposure limits, symptoms of overexposure, 
recommended PPE, fire and explosion hazards, and spill response actions This information is 
provided by the manufacturer and is typically included with the shipment of the chemcal The 
EG&G Industnal Hygiene Department mantains a master file of MSDS for materials stored or 
used at the plant A complete file of MSDSs for hazardous chemicals used at the SSP project will 
be kept at the project traler and readily available to site personnel 
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4.4 TRAINING 

Project personnel and all subcontractors are requlred to complete Hazard Communication traning 
as part of their 40-hour OSHA traning Specific traming on the information provided in the project 
MSDSs will be conducted by the SSOMSS, or, if necessary, by a representative of the EG&G 
Industrial Hygiene Department Specific hazards assoc,ated with the project will be communicated 
to workers at the site-specific bnefing and then at the weekly safety 

e 4 2  
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5.0 SITE CONTROL 

5.1 0 B J ECTl V ES 

The purpose of this site control plan is to protect workers, the public, and the environment from 
the potenhal hazards associated with the OU2 SSP In addition to general site control measures 
requlred under the 29 CFR 1910 120, acbvihes conducted at SSP shall be conducted in accordance 
with the EG&G Integrated Work Control Program (IWCP) Project personnel will adhere to 
requirements of the IWCP A RWP is required as part of the IWCP in the project area since the 
area has been designated as a RCA Informabon required for the RWP includes job information, 
description of hazards, ra&ological and non-radiological safety requirements, preparation for the 
job, approval signatures, and perrmt durahon 

5.2 SITE CONTROL DESIGNATIONS 

a The project work area has been designated an RCA and has been roped off and posted as required 
Ths roped off work area itself is designated as an EZ and the staging area outside a work location 
is designated as a CRZ Access to these areas will be controlled Personnel worlung in the areas 
must meet specific trsuning requirements, be participants in a medical surveillance program, and 
wear required PPE Minimum requirements for access to these designated areas are summarized 
below Detaled PPE, trsumng, and decontmnation requirements are presented in the respective 
sections of this plan 

e 

5.2.1 Exclusion Zone (EZ) 

The lirmts of the EZ have been established and marked by yellow rope and postings The PPE 
requirements within the zone have also been established based on the hazards of the work being 
conducted, as determned by the appropriate health and safety representative Environmental 
samples collected at these sites may contan elevated levels of radiological contmnants Personnel 
entering these areas will be required to wear appropriate PPE When leaving these areas, 
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decontammahon procedures (descnbed in Section 7 0) will be followed where required, including 
clearance by the approved SSO/HSS 

The E2 is also an RCA based on the hlstorical data A RWP and a site access log will be posted at 
the entrance to the E2 Entry and exit requirements shall be posted as per ROI 1 03 

5.2.2 Contaminant Reduction Zone (CRZ) 

Adjacent to the E2 is the CRZ, where appropnate measures will be in effect to reduce the potential 
for spreading contarmnation via the workers and equipment The entrance, exit, and 
decon tma t lon  area adjacent to the EZ will be designated as a CRZ All personnel conducting or 
supervising actwibes in tlus area are requlred to have appropnate trmmng 

5.2.3 Support Zone 

4) The Support Zone will be outside the CRZ and will be the area where support workers will provide 
assistance to workers inside the E2 and CRZ The Support Zone will begin at the exit from the 
decontarmnation line Only clean or appropnately containenzed equipment or material will be 
allowed to exit into the support zone from the CRZ Visitors and observers will comply with the 
site control designations and the zone requirements established at the work site Visitors will not be 
allowed to enter the E2 and/or CRZ without training as required in Section 10 0 of this SSHSP 

5.3 COMMUNICATION WITHIN CONTROL ZONES 

Personnel will not conduct work activihes alone They will be accompanied by either another 
employee or subcontractor employee The buddy system, as specified in 29 CFR 1910 120 (d)(3), 
will be implemented at the site The buddy teams worlung at the site will maintain visual and 
audible contact so that they can provide emergency assistance to each other, if needed Both 
members of the buddy team need not be in the same site zone, but each member must be wearing 
adequate PPE to assist the other, if necessary 
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The communicaQon system at the site consists of hand-held radios Project personnel will rely on 
the EG&G hand-held radio system used by personnel performng the project work 

5.4 PLAN FOR THE PREVENTION OF CONTAMINANT DISPERSION 
(PPCD) 

5.4.1 Objective 

The objective of the PPCD is to establish procedural requirements to rmtigate potenbal hazards to 
the general public as a result of contact with emssions resulting from intrusive RI activities 

5.4.2 Scope 

Procedural requlrements for the prevenbon of contarmnant dispersion, applicable to intrusive 
actions as part of the RFI/RI activihes descnbed in the Interagency Agreement, are described in the 
PPCD prepared by EG&G Intrusive actmties that fall within the scope of ths  PPCD are those 
with the potential for producing suspended particulate, primarily through mechanical actions 

0 
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6.0 PERSONAL PROTECTIVE EQUIPMENT (PPE) 

6.1 INTRODUCTION 

The use of PPE is requlred when engineering and admnistrative controls are insufficient to prevent 
worker exposures to radioactwe materials Due to the nature of work performed at OU2, there is a 
potential for release of contarmnated pmculates whch cannot be completely controlled at the 
source Engineemg and adrmnistrative controls will be used, when appropriate, to mnimze 
potenhal worker exposures to the site contmnants, however, the use of PPE will be necessary to 
mamtaning exposure as low as reasonable achevable (ALARA) 

Ths PPE program defines the nurumurn level of protection that has been designated for the SSP 
project The contmgency protectwe equipment requirements are also defined The PPE 
requirements will be re-evduated by the site SSO/HSS as the work proceeds and recommendations 
for molficatlons to th~s program will be made to the Program Manager by the project SSO as 

@ required 

EG&G personnel, DOE representatwes, or other authorized site visitors requiring access into areas 
zoned as restricted will follow the personal protective equipment requirements set in ths plan 

6.2 PPE ISSUES APPLICABLE TO ALL SITE PERSONNEL 

e 

All personnel assigned to OU2 and the SSP must be trained in the proper inspection and use of the 
PPE used on th s  project before beginning work on the site This traning requirement is fulfilled 
through complebon of the 40-hour OSHA course discussed in Section 10 0, Training, but site- 
specific trsuning will cover the PPE requirements of this project 

All personnel worlung on this project who may be required to wear an air-purifying respirator must 

have a current medical clearance issued by a qualified physician and a fit test certificate for the size 
and make of respirator used This clearance will be updated annually with the employee's physical 
exam as described in Section 8 0 of this plan 
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The SSO and indwdual team members are responsible for the inspection of their own and thelr 
team member's equipment during donning and field use Personnel who are having equipment 
difficulhes or experience tears in their suits should proceed directly to the CRZ for repairs or 
replacement of their equipment If an exposure to site contarmnants is suspected as a result of 
equipment falure, immediately contact the SSO or the EG&G Industrial Hygiene Department 

6.3 COMPONENTS OF LEVELS OF PROTECTION 

OSHA and the EPA define four levels of protective equipment ensembles in the 29 CFR 19 10 120 
regulahons, Levels A, B, C, and D Levels A and B specifying the use of self- contamed breathing 
apparatus are not addressed in this plan If either of these levels of protection are required due to 
the presence of extreme site hazards, thrs situation will be handled as a separate amendment to this 
plan 

The levels of protechon that are defined for ths project include Level C, Level D, and a modified 
Level D The specific equipment that is identified for each of these general ensembles is listed in 
Table 6 3-1 

6.4  LEVELS OF PROTECTION FOR SITE ACTIVITIES 

The m i m u m  safety equipment required for all personnel on this project site includes a hard hat, 
EG&G coveralls, and steel toed shoes No workers, visitors or other personnel will be allowed on 
this project without these safety items even in the non hazardous areas Minimum levels of PPE by 

activity are listed in Table 6 4-1 

All non-intrusive activities will be performed in a modified Level D with shn, hand, and boot 
covenngs Intrusive achvihes will initially be performed in Level C (air purifying respirators) until 
the illr quality can be charactenzed and a lower level oi protection can be proposed The decision to 
downgrade the level of protechon will be made with the concurrence of the SSO, the Program 
Manager, and the EG&G PM 
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Table 4.3-I Specifzc Requirements for Each Level of Protechon 

.eve1 of 
'rotection 

Aodified D 

Equipment 

Required 

Steel-Toed Boots or Shoes 
Long-Legged Pants 
Safety Glasses or Chemical Splash 
Goggles 

Optional, As Required 
Work Gloves 
Coveralls 
Hearing Protection 

Required 
All Rqmts of Level D Plus 

Chemically Protective Suite - Tyvek 
or Polyethylene Coated Tyvek 
Inner and Outer Gloves 
Chemical-Resistant Safety 
BootdShoes or Steel-Toed Work 
Boots with Latex Overshoes (Taped 
to Suit) 

Options, As  Required 
Splash Shield 
Hearing Protection 
Eye Protection 

Required 
Full-facepiece, air-punfying 
respirator equipped with organic 
vapor and HEPA filter cartndges 

dependent on the specific area 
- Tyvek full body sud for dry areas, 
- Polyethylene coated Tyvek for 

when splash hazards exist 
Inner latex glove and outer nitnle 

Chemical-resistant spfety 

Chemically protective clothing 

gloves (taped to suit) 

bootdshoes or steel-toed work boots 
with latex overshoes (taped to suit) 
Hard hat 
Two-way radio communications 

Coveralls under chemically 

Face shield for splash protection 
Long cotton underwear 

Optional, As Required 

protective suit 

Protectlo" 
Provided 

No respiratory 
protection 
Minimal skin 
protection 

Increased skin 
and splash 
protection, but 
no respiratory 
protection 

Respiratory 
protection up 
to 50 times the 
permissible 
exposure level 
of selected 
contaminants 
(I e , 
particulates 
and some 
organic 
compounds), 
and skin and 
splash 
protection from 
contaminated 
dust and water 
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Should Be Used When 

The atmosphere 
contains no known 
hazard 

preclude splashes, 
immersion, or the 
potential for 
unexpected inhalation 
of or contact with 
hazardous levels of 
any chemicals 

Working in dusty areas 
or in areas with splash 
potential where low 
inhalation hazard is 
presented 

Work functions 

The atmospheric 
contaminants, liquid 
splashes, or other 
direct contact will not 
adversely affect any 
exposed skin 
The types of air 
contaminants have 
been identified, 
concentrations 
measured, and a 
canister is available 
that can remove the 
contaminant 
All critena for the use 
of air-purifying 
respirators are met 

~~ ~ 

Limitmg Criteria 

8 May be worn 
in support or 
the CRZ 
This level 
should not be 
wom in the E2 
The 
atmosphere 
must contain 
at least 19 5% 
oxmen 

May be worn 
in the EZ if the 
area has been 
demonstrated 
to be free of ail 
contaminants 
above the 
action levels 
The 
atmosphere 
must contain 
at least 19 5% 
oxygen 

Atmospheric 
concentration 
of chemicals 
must not 
exceed 
immediately 
dangerous to 
life or health 
levels 

atmosohere 
must contain 
at least 19 5% 
oxygen 

1 The 
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Additional Comments 

Table 6 4-1 Minimum Levels of PPE by Achvity 

Contingency PPE Work Activity I Initial Level of Protection 

Project Activities 
in Non-RCA 
Areas 

Level D 

Site Activities in I Modified Level D 

All Intrusive 1 Level c 
Activities in the 

6.5 REUSE OF PPE 

e 

No contact or access to 
contaminated areas is 
permitted for personnel in 
this level of protection 

No significant exposures to 
any of the site contamination 
is expected 

Tyvek suits, gloves, and 
boot covers are required for 
all access into the EZ 
regardless of activity 

~ ~ 

Upgrade to Level C if air 
monitonng action levels are 
exceeded (See Section 9 0) 

Tyvek suits can be used 
during activities with no 
splash hazards Water 
sampling and work around 
the pond requires the use 
of PVC suits 

Downgrade any intrusive 
activity level of protection if 
no significant inhalation 
hazards are posed to 
workers If upgrade is 
necessary, contact SSO and 
PM 

All disposable protective equipment (Tyvek suits, gloves, etc ) must be removed and disposed of 
whenever a worker leaves the EZ T h s  includes leaving the site after five mnutes or a full day 
The length of the service life of a resplrator cartndge, with activated carbon or other chermcal 
adsorbing element, will be detemned by the following criteria 

Breathng resistance becomes excessive, 
Chemcal odors are detected by the wearer, or 
Dispose of chemcal respirators after a mnimum of seven days of use, sooner if necessary 

Containers will be provided for the disposal of PPE used in the EZ and will be located adjacent to 
the CRZ Procedures for the use and disposal of PPE are given in SOP FO 6 -Handling of PPE, 

and shall be stnctly followed 
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7.0 

7.1 

DECONTAMINATION 

INTRODUCTION 

The c,jectlve of decontmnation is to remove ..azardous substances from workers and equipment, 
to assure compliance with DOE Order 5480 11 and OSHA Standard 29 CFR 1910 120, to prevent 
the spread of contarmnation from the site, and to prevent potential adverse health effects that could 
be caused by contact with hazardous matenals by unprotected workers 

Safe work practices and engineenng controls should be undertaken to prevent equipment and 
perqonnel from becormng contmnated during the work on this site All equipment, samples, 
personnel, and vehcles leaving the exclusion zone will be checked for radiological contamnation, 
and effectwe appropnate decontarmnahon procedures will be undertaken to remove any 
contarmnaQon pnor to release of the equipment from the site 

@ The decontammaoon of personnel and equipment will be performed in the contarmnation reduction 
zone at the exlt to the excluuon zone Protective equipment and respirators will be removed in this 
area Contamers will be provided for collecbon of disposable protective clothmg 

7.2 DECONTAMINATION PROCEDURES 

7.2.1 Personnel and Small Equipment Decontamination 

The hazardous matenals known to be present at the site are radionuclides It is the responsibility of 
the SSO to deterrmne whether radiological contamination of personnel or equipment exists and to 
prescribe the decontammation procedures that will be required Appropriate PPE will be used 
dunng decontmnatlon operations as an additional measure to prevent dlrect employee exposure to 
hazardous substances 

e 
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Current EG&G SOPS should be consulted for specific decontamination requirements These 
procedures include SOP FO 03 - General Equipment Decontarmnation, SOP FO 06 - Handling of 

PPE 

Respirators will be frisked and smeared for contamnation prior to removal and cleaning If 
radiological contarnmation is dscovered on the exterior of the respirator, it should be removed 
before washng or disinfectmg the face piece (Head should also be frisked if respirator is found to 
be contarmnated ) Resplrators should be wiped clean by site personnel as they are removed They 
must be stored in a plastic bag, with the cartridge side down, so that distortion of the facepiece 
does not occur 

7 2.2 Surface Contamination Surveys 

The purpose of the surface contaxrunahon surveys will be to control and document all 

property/matenal to be released from the RCA All equipment which leaves the RCA must be 
surveyed and comply with the EG&G Property Release Evaluation form Radiological screening 
will be performed by the project SSO or by project personnel tramed in performng this function 0 I 
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8.0 MEDICAL SURVEILLANCE 

8.1 M EDlCAL MON ITORl NG REQUIREMENTS 

All field personnel and all subcontractors parbcipatmg in the soil sampling of interstitial waters 
shall adhere to a medlcal momtonng program which fulfills the requirements of 29 CFR 1910 120 
The program includes. 

Annual M d c a l  Exarmnahon 
Exlt M d c a l  Exarmnahon 
Incident Specific Exammabon 

Baselme Me&cal Exarmnabon Includmg Bioassay for Radionuclides 

8.2  AVAILABILITY OF MEDICAL SERVICE 

0 The EG&G Occupahonal Health Department is located in Building 122 The full staff is on duty 
from 7 30 am to 4 00 p m Monday through Fnday The registered nursing staff is on duty from 
6 30 a m on Monday through 10 00 p m on Fnday except 11  00 p m to 6 30 a m (mdnight 
sluft) A physician and a nurse are always on call for any emergency dunng off hours Weekend 
coverage (Fnday from 10 00 p m through Monday at 6 30 a m and mdnight shft coverage) is 
provided by emergency medlcal techclans They can be contacted at extension 4336 and will meet 
employees in the Occupabonal Health Department or respond to the site of any emergency For life 
threatening emergencies, call extension 29 1 1 

0 8- 1 
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8.3 TRANSPORTATION FOR MEDICAL REASONS 

EG&G and EG&G-subcontractors employees will be provided transportation for medical reasons 
(if it is melcally safe, as detemned by the EG&G Occupational Health Staff) to thelr home or to 
an appropnate medcal facllity for the following 

An emergency EG&G Occupahonal Health will detemne the appropnate mode of 
transportahon for illness/injury requinng an or ground ambulance transport 
A non-emergency If there is no medical necessity for ambulance transport, supervisors will 
be asked to arrange transportahon 

In a situahon where an employee is injured and requires non-ambulance transport to an off-site 
medcal fachty, the SSO will accompany that person and be avalable to interface with outside 
authonties (if necessary) and to provide further transportation for the employee as appropriate If 
personnel are unable to arrange transportaQon on weekends or during night work they will contact 
the EG&G Shft Supemtendent (RFP Emergency Coordinator) at extension 2914 for assistance 1) 
8.4 MEDICAL RECORDS 

EG&G and EG&G-subcontractors are requlred to keep medical information of an individual's file, 
including laboratory reports, electrocardogram reports, x-ray reports, health hstones, physical 
exarmnahons, letters, and reports from the employee's personal or referral physician 

The medical records of all field personnel will remam in the possession of their corporate 
headquarters and will not be taken from the prermses except for the purpose of answering 
subpoenas 

II) 

If resplratory protechon is requed at the site, the physician must provide authonzation that the 
employee is medically qualified to wear a respirator and this record will be kept at the project trader 
by the SSO EG&G and EG&G-subcontractor personnel required to wear a respirator will be fit 
tested annually 
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1 Instrument Monitonng Guidelines Instrument Reading 

Bicron Survey All Personnel 0 - 100 CPM 
Frisk-Tech with and Equipment Leaving - 
A-100 Probe EZ > 100 CPM 

9.0 RADIOLOGICAL SCREENING PROGRAM 

Mandatory Action 

No special precautions 

The material IS considered 
contaminated and cannot be 
released from the EZ, 
contact SSO 

9. i DIRECT-READING INSTRUMENTS 

Direct-reading or real-bme monitonng instruments provide instantaneous data on the concentration 
or idenhty of radiological contarmnants present on the site 

The following direct readmg instruments will be used during th s  project (Also See Table 9 1- 1) 

A Bicron Fnsk-Tech with A-100 probe will be used to monitor dry equipment surfaces and 
dry PPE for the presence of alpha-ermtting radioisotopes 
A Ludlum 12 with a 44-9 pancake probe will be used to monitor equipment and PPE for the 
presence of beta- and gamma-emtting radioisotopes 
Bicron Fnsk-Tech with B-50 (ophonal) 

1) 

Radiological monitonng involves the detection and measurement of alpha, beta, gamma, or neutron 
radiation Radiological monitonng is establ'shed in accordance with appropnate and relevmt 
requirements and policies The goal of the radiation monitonng program is to mantan  personnel 
exposure ALARA Personnel and equipment contarmnation surveys will be performed in 
accordance with the appropnate EMRGs or ROIs 
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Monitonng of personnel and equipment for radiological contarmnation will be performed in the 
following situations 

, 

Whenever leaving a RCA, 
Whenever exlting a contarmnated area, 
During and after work where the potential exlsts for release of radioactive material, 
Whenever passing through an RCA, 
Following personnel decontarmnabon, 
When required by EG&G SOPS, 
When requlred by a RWP, or 
When required by the EG&G HSPM, Section 18 10 "Release of Property for Conditional 
and Unrestncted Use" 

9 . 3  PERSONNEL RADIATION MONITORING 

~ a 
I 

All field personnel on t h s  project will be involved in the RFP personnel radiation dosimetry 
program during site activities The program entals the use of personal radiation dosimeters coupled 
with laboratory analyses to deterrmne the radiation doses experienced on the site Badges will be 
provided to each worker and turned into the dosimetry office at specified frequencies EG&G will 
be responsible for providing thermolumnescent dosimeters, analyses of dosimeters, and reporting 
the results to the site SSO Results will be given to employees, kept in health and safety files, and 
mamtamed by each contractor 
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10.0 TRAINING 

All EG&G & EG&G-subcontractor personnel assigned to the SSP must complete the traming 
required by OSHA as well as site-specific health and safety traning courses required by EG&G 
(See Table 10-1) The soil sampling of interstitial waters is an environmental investigation 
classified as a hazardous waste operation by OSHA standard 29 CFR 1910 120, therefore, the 
traning requirements, including the imt~al traning, annual refresher traning, and supervisor 
tramng, apply to EG&G & EG&G-subcontractor personnel worlung at the site Additional 
traning courses required by EG&G include General Employee Training, radiation worker, and 
respirator traning 

10.1 TRAINING REQUIREMENTS 

10.1.1 Hazardous Waste Site Health and Safety 

@ Any EG&G or EGBrG-subcontractor employee assigned to work on the SSP must complete the 40 
hour hazardous waste health and safety course required by OSHA in 29 CFR 1910 120(e) The 
40-hour course and 3 days of supervised field experience is mandatory for workers who may bt: 
requlred to use respiratory protection equipment and/or who are engaged in activities in which they 
may be exposed to hazardous substances and health hazards at or above the permssible exposure 
l1mlts 

All hazardous waste workers must complete an annual 8-hour refresher course The course content 
consists of a summary of the 40-hour course Supervisors of hazardous waste sites or of tasks 
conducted on hazardous waste sites must complete an additional &hour supervisor health and 
safety traning course A summary of training requirements is given in Table 10 1 

e 10 I 
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Routine or 
Occasional Site 
Worker 

Routine or 
Occasional Site 
Worker (Support 
Zone) 

Table 10-1 1910.120 Training Requirements for SSP 

Yes Yes3 Yes 

Yes NIA NIA 

Operation/Personnel I Site Safety Briefing I 24-Hour I 40-Hour 

Onsite Supervisor I Yes I yes4 1 Yes 

I Yes 

Visitor 'i2 

Level A or B PPE I NIA I Yes 

L ~ ~ ~ ~ c P P E  I Yes I Yes I NIA 
Level D or NO PPE I Yes I NIA 1 N/A 

8-Hour Supervisor I 8-Hour Refresher 

NIA Yes 

NIA I Yes 

N/A I N/A 

All visitors should be issued and instructed in the use of required PPE, receive a site-specific safety 
briefing, and be escorted by training personnel 

Visitors are not directly involved with hazardous waste operations (I e , management, audit, and 
oversight personnel) Visitors include those covered and not covered by OSHA 

24-hour training is adequate for these workers only for entry into areas where Level D PPE is 
sufficient For routine workers, the area must also have been monitored and fully Characterized 

' Supervisors of general site workers who require only the 24-hour course need only take the 24-hour 
initial and 8-hour supervisor courses 

10.1.2 Radiation Worker Training 

All subcontractor personnel perforrmng field work must complete the 1-day class enhtled 
"Radiahon Safety for Environmental Restorahon" offered by the EG&G Performance Based 
Traning Department Starting Janllary 1, 1994 all site personnel must either test out or complete a 
3 day EG&G Radiation Worker Level 11 Training Course 

io 2 
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10 1.3 Site-Specific Briefing 

All subcontractor employees assigned to work on the SSP project must receive a briefing that 
introduces site safety, emergency procedures and the information contained in the plan The 
bnefing should provide enough detad that employees can implement the plan and safely perform 
their assigned tasks 

Visitors who do not have the required OSHA tramng and medical certificahons will not be allowed 
to enter the site E2 or CRZ Prior to gaming access to the site, visitors to the SSP site will have an 
onentation that summanzes the plan Thls orientation does not qualify the visitor to 
access-controlled areas of the site The purpose of the briefing is to provide sufficient information 
on the hazards and control measures at the site to prevent the visitor from unknowingly violating 
any site control measures Visitors will be escorted by a trained site employee during the entire 
VlSlt  

Visitors will provide signature verification that they have read, understand, and will comply with 
the requirements of the plan Signatures are recorded in a logbook, which is maintained at the 
project trailer by the SSO 

10.1.4 Safety Meetings 

Discussion at weekly meetings may include the following topics 

Health and safety considerations and the required PPE for current operations, 
Any revisions to the plan, 
Any new MSDS filed at the project trilers, 
Documented or observed unsafe acts comrmtted at the worksite, a clarification of the safety 
requirements violated, and methods to prevent future violations, and 
Approved changes to the plan 

Workers are required to attend the weekly safety meetings and sign a roster (attendance sheet) that 

will be maintined by the SSO at the project trailers Meeting mnutes will be documented and 
attached to the roster The project manager or HSO will review thc meeting minutes with absentees 
and have them sign the attendance sheet This documentation will be filed at the woik site, 
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avadable to EG&G upon request, and archived when the project is completed Safety meetings will 
be conducted weekly at a mnimum or more frequently as necessary 

10.1.5 Rehearsal of Emergency Response Plan 

Subcontractor personnel will partxipate in any Emergency Response Plan rehearsals conducted by 
EG&G Emergency Preparedness 

10.2 VERIFICATION OF TRAINING 

The SSO will mantam documentahon of EG&G and EG&G-subcontractor employee tranmg 
(including supervised field expenence) on file at the project trailers These records will be kept on 
file by the SSO 

IO 4 
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11 .O EMERGENCY INFORMATION 

11.1 NOTIFICATION 

LIFE-THREATENING EMERGENCIES 
CALL EXTENSION 2911 

NON LIFE-THREATENING EMERGENCIES 
CALL EXTENSION 2914 

Notlficahon requlrements for emergency situabons at SSP depend on the nature of the perceived 
emergency (e g , spill injury, illness, fire) and the extent to which the damage and/or injuries have 
progressed Upon discovery of a release of materials or other non Iife-threatening emerzency 
situation, the Sluft Supenntendent will be notified at extension 29 14 If there is no answer at 29 14, 
refer to 291 1 If the situauon is life-threatening, RFP emergency response personnel will be 
notified as detaled below 

e 

Call Extension 291 1 to obtam emergency assistance for life-threatening emergencies and to 
simultaneously access the following 

. 
Fire Department Dispatch Center 
Me&cal Department 

Emergency Coordmator (EC), Sluft Superintendent 
Plant ProtecQon Central Alarm Station 
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As much detail about the emergency as possible will be provided A decision to dispatch any or all 
of the following equipment will be based on the provided information 

FireEngme 
Ambulance 
Hazardous Matenal (HAZMAT) Response Vehcle 

Provide the following informabon, upon request, to the Emergency Dispatcher 

Informant's Name 
Exact Location of the emergency 

Nature of the emergency 
Condition of the patient if applicable (breathing, consciousness, bleeding, etc ) 
Special hazards in the area 

Any other information requested 

If no detals are given, emergency response personnel will respond automatically e 

J 

The EC will immediately respond to emergencies The KFP Protection Central Alarm Station will 
acbvate the Building Emergency Support Team by the Life Support/Plant Warning Public Address 
System The EC will activate the Emergency Operation Center and notify departments that have an 

advisory role in the situabon, if applicable The EC will detemne whether additional help from 
off-site agencies (e g , police, hospitals) is required 

The EC will also notify the following groups when appropriate 

Radiological Engineering 
Industnal Hygiene 
Industrial Safety 
Waste OperaQons 
Waste Programs 
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Traffic 
Occurrence Nobficabon Officer 
Health and Safety Admnistrator 

11.2 SPECIFIC SITE HAZARDS 

The response to and abatement of most emergency situations from the SSP will require the 
expertise of RFP emergency response personnel Situations that will require the assistance of RFP 
emergency responders include, but are not lirmted to the following 

e m  

Accidents resultmg in physical injury, 
Accidents resultlng in radiological exposure, 
Incidents where the substance cannot be absorbed, neutralized or otherwise controlled at the 
hme of release, 
Situabons where there is a potential for safety or health hazards 
Accidents resultmg m a radiological exposure exceeding the following limts 
- 2 rem (Whole Body) 
- 7 5 rem(Skm) 
- 15 rem (Extrermbes) 

11  3 SPILLS OF HAZARDOUS AND RADIOACTIVE MIXED WASTE 

AND HAZARDOUS MATERIAL 

REPORT TO THE EC AT EXTENSION 2911 all spills where the substance cannot be 
absorbed, neutralized, or otherwise controlled at the time of release, or where there is a potential 
for safety or health hazards (fire, explosion, chemical, or radiological exposure) The EC will 
dispatch the HAZMAT Response Vehicle and any other necessary support personnel 

Spills that do not require a HAZMAT response shall be cleaned up by site personnel according to 
an approved EG&G SOP Spills onto porous ground will require removal of contaminated dirt cls 

I I  3 
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well as the spilled matend and are expected to be classified as hazardous and radioachve nuxed 
waste 

1 1 . 4  POST-EMERGENCY RESPONSE EQUIPMENT MAINTENANCE 

Equipment used in emergency situabons will be decontarmnated by wiping with a soap solution 
Rags used for decontammabon will be disposed as low-level radioactive waste, if necessary 
Contammated heavy equipment used 111 emergencies will be thoroughly decontarmnated pnor to 
being released from the site The decontammation protocols descnbed in SOPS FO 10 - Heavy 
Equipment Decontarmnabon, FO 11 - Handling of Decontammation Water and Wash Water, and 
FO 18 - Decontmnation Facility Operations will be followed Equipment will not be released until 
momtonng mdrcates that contarmnant levels are less than 20 disintegrahons per rmnute/100 square 
cenbmeters (above background) and that chemcal contammabon is not present 

11.5 EMERGENCY EQUIPMENT LOCATION 

A 15-mnute emergency eye wash and shower will be provided for tasks where eye hazards may 
exist Either a 15-mnute eye wash will be located within 100 feet or 10 seconds of travel time from 
each hazard area or a portable hand-held eyewash bottle will be avalable at the site for use These 
items may be located in the project traders on the site Ftre extinguishers will be located in all field 
vehcles and will be temporanly located at sites where there is a potential for fires (e g , during 
welding operabons) First a d  will be provided by EG&G Emergency Medical Technicians 

11.6  EVACUATION PLAN 

Personnel and visitors to SSP will evacuate the area if any of the following occur 

If an emergency (such as a fire or chermcal spill) develops 
If instructed by site supervision 
If instructed by the Shift Supenntendent over the site radio or telephone system 

I I  4 
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After an evacuahon, each Field Team Leader will venfy that the employees that he/she supervises 
are accounted for 

11.7 COMMUNICATION 

Radios will be used by field personnel to mantam contact with the project manager or other 
designated persons in the traders who have access to telephones The HSO and PM will monitor 
the rad0 frequency rn use by field personnel at all times dunng field operauons Radio frequencies 
are monitored by the RFT secunty system to ensure that response time is minimal in the event of an 
accident or emergency on the site In the event of a plant emergency, Central Dispatch will notify 
the traders and field personnel by telephone and radio If Central Dispatch fails in its attempt to 
contact anyone on-site, a secunty car will be sent to the site to alert personnel of the emergency 

I I  5 
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12.0 REFERENCES 

EG&G 199 1 Environmental Management Radiological Guidelines 

EG&G 1993 Final Site-Specific HSP for the Phase I RCRA Facility InvestigatiodRemedial 
Investigation 0 U2 

I EG&G 1993 Request for Competitwe Proposal - Task Order #MTS 343788DB3 - DMM-235-93 
"SSP at RFP" 

12 1 



Health and Safety Plan (HASP) Addendum 
Cleanout and Decontamination of Wooden Shed 

(Addendum to "Supplement to Site-specific Safety and Health Plan, Operable Und No 2, Surfiual Soil Program) 

Stte Safetv Officer. Surfiual Soils Proaram / 03/16/94 
I 

/ 
N m  T i  Date 0 by John G- - 

Introduction 
This HASP addendum covers activities to be performed dunng the cleaning, decontamtnation, and intenor painting of 
the wooden shed currently located approxtmately ten feet east of the eastern boundary of the OU2 Amenaum Zone 
area used by the Surfictal Soil Program All activtties dexnbed in this HASP addendum wll be conducted in 
accordance wtth this addendum, and wtth the Supplement to Stte-Speafic Safety and Health Plan, Operable Untt No 2, 
Surfiaal Soil Program 

0 biective 
The shed is to be cleaned and painted. pnor to tt beina utilized as a storage shed for Soil Saence Program equipment . .  
and supplies This wll involve~removal'of insulation, removal of rodent droppmgs and nests, and intenor 
decontamination of the structure It is intended to perform these activities between 3/17/94 - 3/25/94 

Hazard Assesmed 
BlOlOalca( 
Vanous biological hazards may be present in the shed due to the presence of rodent droppings and dned rodent 
unne in the shed Hantavims, otherwise known as "Four Comers Vinrs", is a pnmary concem Hantavinrs is 
an infectious disease transmitted pnmanly by the droppings and/or dned unne of infected rodents Human infection 
can occur by inhalation of aerosols of these matenals, by direct contact Hnth these matenals in eyes, other 
mucous membranes or broken dun, or by ingeaon Infected humans inttially exhibd flu-like symptoms The disease 
can progress quickly, however,and possibly lead to respiratory failure and death 
Chemical 
Vapors wll be generated by the spraying of decontamination solution (solution of household bleach 
and water) and paint on the intenor walls of the shed 
Phvsical 
Heat Stress preventative gudelines detailed in "Supplement to Stte-Speafic Safety and Health Plan, Operable Untt No 2, 
Surficial Soils Program" wll be followed Poor visibiltty mll result from use of full face respirators Work mil be planned 
in advance pnor to donning respirators and personnel wtll maintain vehal communication abiltty at all times If hand- 
tools are required, only manually-operated or battery-powered hand tools wll be used One team member will maintain 
"firewatch" on the gasolineengine pressure sprayer while tt is in use 

Tasks 
The followng steps are expected to be performed, in the order in which they are presented 
1 Spray down of all intenor walls, shelving and wooden cabinet wth a disenfectant solution ( nine parts water 

mixed wth one part household bleach) 
2 Removal of shelving from intenor walls 
3 Removal of wooden cabinet from interior wall 
4 Removal of all insulation from interior walls 
5 Sweepinglshoveling rodent droppings and nesting matenals 
If after the above steps are performed, the shed appears to be in a condtton suttable for use, the remaining 
steps wll be performed 
6 Replace shelves and cabinet 
7 Spray painting of all interior surfaces, shelving and wooden cabinet 
8 Caulking or other minor repair of holes through which rodents may attempt re-entry into the shed 

Personal Protective EaulDment (PPE) 
Due to the possibilrty of encountering HantaViNS, as well as due to the vapors that wll be generated by the 
spraying of the structure, Level C PPE unll be worn by all personnel working wthin the shed Level C PPE 
will consist of the follomng 

1 Full face twin cartridge respirators (MSA) 
2 Cartridges appropriate to the task MSA GMC-H cartndges (organic vapor, aud gas, HEPA) wll be worn d u y  

the removal of insulation and droppmgs, and dunng spraying of the dsenfectant solution and paint 
GMGH cartridges provide protection against chlonne vapors 

3 DOE coveralls and underwear 
4 PVC steel toed boots I 

5 Yellow poly-coated tyvek wrth hood 
6 Ndrile inner surgical gloves 
7 Nttnldatex outer gloves (disposable leather gloves wll be worn over outer nttnleAatex gloves if handling 

sharp or heavy matenals is required) 

a 



8 Wnst and ankle seams, as well as the facepiece to tyvek hood seam, mll be sealed wtth duct tape 
Note Cartridges mll be replaced daily, at a minimum, or immediately if "loading" or "breakthrough" IS deteded 

a ZE;::ZZ 
1 All tools used within the sttudure will be thoroughly sprayed wtth the same disinfectant solution 

used to spray the interior walls The tools wll then be washed in a IiquinoWater solution 
and then rinsed in plain water 

2 Insulation and rodent droppings will be placed in clear plastic trash bags and sprayed mth 
the disenfedant solution prior to sealing the bags 

1 Prior to removal of PPE, personnel will spray each others PPE mth disenfectant solution, 
taking care not to spray directly onto respirators 

2 Resplrators mll be hand mped with disenfectant solution -soaked paper towels pnor to removal 
The resplrators mll then be sprayed wrth water to prevent degredation of the facepiece matenal 

3 Personnel will remove PPE in the following oder  - dud tape from all seams 
- outer gloves 
- tyvek coveralls - respirator - PVC boots 
- surgical gloves 

4 Resptrators mll be cleaned in MSA cleaner - sandizer and nnsed in dean water before re-donning 
Used PPE mll be placed and sealed in clear plastic trash bags It IS antiupated that PPE generated 
dunng these adivvlties will not be radioactively contaminated 

5 Personnel mll wash hands and face prior to drinking water No consumables other than water mll be 
allowed or provided in the Support Area Personnel wll discard DOE - issue clothing and shower in the 
contactors' yard shower trailer pnor to utiliung contadon yard toilet fauldies, returning to the srte trailer 
or to leaving RFP 

-Personnel 

Manpower 
It is anticrpated that two persons (John Gregg - IT Corp , Steve Aldndge - S M Stoller Corp ) mll require two 
days to complete the task 

Eauioment / Chemicals 
The follmng equipment mll be or may be Wlized to accomplish the tasks descnbed above 
1 Small hand tools - hammers, drills, etc 
2 Garden sprayers 
3 Household bleach 
4 Water 
5 Enamel paint 
6 Gasoline - engined pssu re  sprayer 
7 Gasoline safety can 
8 Fire extinguisher 
9 MSA cleaner sanitizer 
10 Dnnking water, water cooler, paper cups 
1 1 Paper towels, plastic tmsh bags 
MSDSs mll be available in the Stoller trailer for all chemicals used on this proled 



Health and Safety Plan (HASP) Addendum #2 

and CHANGE IN PERSONAL PROTECTIVE EQUIPMENT 
PLANNED INTRUSIVE ACTIVITIES DURING SPRING - SUMMER, 1 9 s  

(Addendum to 'Supplement to stte-~peclfic Heath Plan, Operable Untt No 2, Surfiual Soil Program) 

Prepared by John W. Grew fetv Officer. Surfiaa I Soils Prooram / 05/03/94 

lntroductiofi 
This HASP addendum coven planned intrusive adivrties to be performed dunng the Spnng and Summer, 1994, in the 
OU2 Amenuum Zone area under investlgation by the Soil Saence Program This addendum also covers a proposed 
change in Personal Protective Equipment petmltted for use in the investigation area All adivrties descnbed in this 
addendum mll be performed by or at the direction of Soil Saence Program personnel All adivrties descnbed in this 
addendum mll be conducted in accordance with this and other approved addendums, and Hnth the Supplement to 
Site-Speafic Safety and Health Plan, Operable Untt No 2, Surficlal Soil Program 

Chanae in Personal Pmtecti ve Eau hment (Pea 
Upon final approval of a revised version of Field Operating Procedure F 0 6 (Handling of Personal Protective 
Equipment), DOE-issue whrte cotton coveralls as an outer protective garment mll be approved for wear in the 
investigation area DOE-issue surgical scrubs will be approved for wear as a precautionary garment to be wom 
under the whrte cotton coveralls when in the investlgation area, and as an outer garment when in non-RCA areas 
The white cotton coveralls will replace white uncoated tyvek, and the surgical scrubs mll replace DOE-issue grey 
coveralls All other PPE as described in the Supplement to Srte-Speufic Safety and Health Plan mll remain unchanged 
If DOE-issue white coveralls or surgical m b s  are unavailable, if site condrtrons require, and until the revision to F 0 6 
JS approved, PPE as descnbed in the Supplement to Site-Specific Safety and Health Plan will be worn 

N- Titb me 

DescriDtion .of Planned Intrusive Adivltiel *.  
# 

1 A pickuptruck mounted hydraulic soil coring ng wll be dnven into the Amencium Zone The ng w~ll remove soil cores 
approximately four inches in diameter and approximately fifteen inches long Instruments wll be placed at the bottom 
of each hole and the soil core mil be placed into the onginal hole Between four to ten cores mil be removed and 
replaced 

1 2 Hand digging of one or two holes, each approximately five to ten feet in diameter by two feet deep A soil core "plug" 
will be removed from the center of one hole, instruments placed at the bottom of the hole, and the soil plug will be 
replaced Remaining excavated soils will be hand backfilled into the onginal hole The second hole will be required if 
a countelweight system is reluired to suspend the soil plug It is currently planned however to suspend the soil plug 
using a tnpod and wnch system dunng the intrument installation 

3 Hand augenng and All Terrain Vehicle - mounted power augenng of between forty to one hundred - one inch diameter 
holes for piezometer, tension sampler and tenslometer installation Depths wll range from four inches to twelve feet 

4 Hand dnving a metal stake approxtmately twenty centimeters deep to create a hole for instrument probe 
insertion Approximately one hundred holes mil be dnven in a gnd pattern over the entire Soil Saence Program 
work area 

Note It is not antiapated that the intmslve adivrties descnbed above mll result in the generation of waste matenals 

Hazard Assesmen4 
Wildlife 
No mldlife hazards in addnion to those &Jressed in the Supplement to Srte-Speafic Safety and Health Plan are 
antrapated as a result of the planned intruslve adivrties 

Chemlcal 
No ChemiCal hazards in addition to those add- in the Supplement to Srte-Speafic safety and Health Plan are . .  
anticipated 8s a result of the planned intrusive activities 

Phvsiqj 
Heat Stress preventatwe gudelines detailed in "Supplement to slte-speafic Safety and Healtn Plan, Operable Untt NO 2, 
Furficial Soils Program" wrll be followed AII gasoline powered equipment will be equipped mth a fire extinguisher 
(heration of gasoline powered intruslve equipment will require at least two persons in attendance, one of whom wll be 3 a=,ined as "fh-ewatch' Personnel mil be cautioned to be aware of and stay dear of moving machinery Wheels of 

I lLm'-swRI -----. 



f 
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vehicles dnven into the investbation area mil be chocked and the em~rgencylparlclng brake (if present) mll be engaged 
povwed equipment mil be impextad by occupational Safety mor to being utilized on planwe intended woric stes wit 
be investigated for the presence of overhead and underground utility lines prior to the commencement of intNsive 
adivities 

padio10aia 
It is anticipated that the planned intrusive adivtties mll result in little to no dust emissions Any soils brought to the 
surface mil be wetted with a portable pump sprayer to minimize dust emimons Emisscon of visible dust that IS 
not immediately controllable by wetting the area wll mutt in a halting of activlties and re-evaluation of procedures 
Need for use of airbomc particulate monnonng instrumentation is not antiupated 

Personal  protective^ BuiDment (PPU 
It is anticlpatea that the PPE descnbed above mll be suffiuent to perfarm the planned intrusive adivtties, as well as 
all other planned site adivttes descnbed in the Supplement to Site Speufic Safety and Health Plan Upgrade of PPE, 
if necessary, mll be performed at the direction of the Slte Safety Officer (examples when or if wetting soils to prevent 
fugltlve dust emissions results in excessively muddy conditions, if handling of chemicals requires greater protection 
than that provided by coveralls or uncoated tyvek) Use Of respirators (level C PPE) is not antiupated If conditions 
requiring upgrade to level C are encountered, adivtties wll be halted and procedures mll be re-evaluated 

R R  ntamination 
merit 

Equipment performing intrusive activities wll be decontaminated to the extent pomble Whin the work area (brushing 
off loose dirt, soapbater brush, water rinse) Radiological contamination monltonng mll then be performed for total 
fixed plus removable and removable alpha and betdgamma contamination If contarnination levels are below the 
allowable ltmrts for unrestnded release, the equipment may then be released to the pm~ed trailer by the 
Health and Safety Speclalist (HSS) Large equipment requinng unrestricted release off plantscte will first be 
decontaminated and surveyed as described above, and if contamination levels permrt, wll then be transported to the 
Main Decontamination Faality for precautionary decontamination and further monltonng Equipment leaving the OU2 
Americium Zone for release off plantsite and I or equipment wrth complex surfaces leaving the Amenuum Zone wll 
require notincation of and approval by Radiological Engineenng prior to removal from the Amenuum Zone and from 
plantstte 

II) -Personne I 
Personnel monqtonna and decontamination DcocBdures as descnbed in the Supplement to Stte-Speufic Safety and . .  
Health Plan remain 6 effect 

NamO siona*. r i  Date 
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United States Government Department of Energy 

enemorandurn Rocky Flats Field Office 

REPLY TO 

A ~ O F  ERDJ06689 

TO Sue G Stiger, Associate General Manager 
Enwonmental Restoratlon Management 
EG&G Rocky Flats, Inc 

The Department of Energy Rocky Flats Field Office Actlng Assistant Manager for 
Enwronmental Restoratlon (AMER) has remewed your request for i n t e r n  use  approval of 
Procedure FO 06, "Handling Personal Protecuon Equipment The AMER hereby grants 
hmited mtenm approval for use, with the followmg stipulaclons 

Intenm use only apphes to the use of cloth coveralls m lieu of Tyvek for the purpose 
of reducing the posstbihty of heat related stress m personnel, 

' e  
The u s e  of cloth coveralls in lieu of Tyvek is approved by appropnate Healtn and 
Safety groups, and 

Only coveralls screened as uncontaminated shall be permitted to go to the laundry 
b y  - x ~ : r - * n ~ 4  pyer?I!s $'.a!! be h 3 n d l d  3s h37~r~no~/~?din8ctivej~ixe~ waste 
per the current version of FO 06 (Rev 2, March 1,1992) 

Jessie Roberson 
Acung Assstant Manager for 
Enwonmental Restoratlon 

cc 
D Joseffy, NFT 
K Bentzen. EG&G 
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Health and Safety Plan (HASP) Addendum #3 
Change in Personal Protective Equipment (PPE) 

(Addendum to "Supplement to s&+.Spedfic Safety and Health Plan, Operable Und No 2. Surfiaal Soil Prosram) 

I h4'Lfftl ?Mwc,rT- 1 ~ 1 3  
rh Dllte 

- .  

Prepad W John W. O m  I Sde Safetv Officer. Surfiual Soils Pmram I OS11 3/94 I 
Nnw - Tub M e  

@ Soil Science Proaram Personnel entelm the W ~ ~ e r i a u r n  Zone wdl have available reusable PVC steel toe boots to 

fi 

. 



I E G ~ L G  HASP FIELD CHANGE  FOR^ 

-changes to be rmdc to theHASPtoaleatthe reader of thschange 

Reason forthe change to be m u q x m c d m t o  the HASP 

OU2-the S l  

APPROVALS AS NEEDED CONCURRENCE 

Fire Departm e a  

Radiological operati OM 
N/A 
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Health and Safety Plan (HASP) Addendum #4 
PUNNED INTRUSIVE ACTIVITY, SUMMER - FALL, 1994 

Ith Plan, Operable Unit No 2. Surfiual Soil Program) 
I 

Title Date 

OU2 Amenuum Zone area under investigation by the Soil Science Program This activity, descnbed in HASP 
addendum #2 (see attached) as " hand digging of one or two holes, each approximately five to ten feet in diameter 
by two feet deep" has been changed All adivdies desGnbed in this addendum mll be performed by or at the direction 
of Soil Suence Program personnel All activmes descnbed in this addendum will be conducted in accordance with this 

Surficial Soil Program 

DeSCflDtiOn of Planned Intrusive Activlty 
1 Excavation of two holes, each approximately six feet by six feet square, by three and one half feet deep The bulk of 

the excavation will be performed with a small rubber tired backhoe Minor excavation wll be performed manually with 
a pick and shovel in order to prepare each excavation for placement of instrumentation A "core" of soil, thirty eight 
inches in diameter, will initially be left undisturbed at the center of each excavation Excavated soil will be placed to 
the side of each excavation on plastic sheeting 

2 The center soil "cores" will be separated from the underlying soil by insertion of a metal plate honzontally through 
the cores at the bottom of each excavation It is anticipated that the metal plates WIN be dnven through the cores 
using a hydraulic jack The soil cores will then be lifted from the ecavations by the backhoe It IS intended to attach 
heavy cargo straps from the metal plates at the bottom of the cores to the backhoe bucket The soil cores will be 
temporarily placed to the side of each excavation 

3 Concrete will be hand mixed and poured into the center of each excavation, forming slabs approximately forty inches 
in diameter by four inches thick. Lysimeter instrumentation will then be placed in the excavations atop each slab, 
and the soil cores will be lifted by the backhoe into place on top of the instrumentation Excavated soils mll then be 
backfilled into the remaining areas of the excavations 

l and other approved addendums, and wrth the Supplement to Site-Speafic Safety and Health Plan, Operable Unit No 2, 
I 

Hazard Assesment 
It is antiupated that the hazards related to intrusive adivdies as descnbed in HASP addendum #2 will be applicable to 
this task HASP addendum # 2 will be used in conjunction with this addendum 
Addttional Phvsical Hazards 
It is antiupated that the only hazards specific to this task not previously discussed in the HASP or the HASP addendums 
are physical hazards related to the backhoe and excavations The following steps mll be taken to ensure worker safety 
1 The backhoe will be operated by a selected Soil Science Program staff member with previous expenence operating 

backhoes and other heavy equipment on construction sites 
2 The backhoe will be inspected by EG&G Occupational Safety pnor to being utilized on plantsite 
3 When being dnven on paved roads on plantsite, the backhoe will be escorted by a project vehicle with 

blinkers flashing 
4 

Site Safety Officer, with the approval of the EG&G Project Manager 
5 All backhoe excavation activities wll be performed under the direction of the Pnnciple Investigator for this activity 

and under the supervisron of the Sde Safety Officer 
6 At no time will personnel be allawed to approach the backhoe from a direction unseen by the operator 
7 Sides of the excavations will be sloped to prevent collapse of matenal into the excavations, and excavated matenals 

will be deposited at least two feet from the sides of each excavation 
8 Only limited amounts of concrete wlf be mtxed The need for respirators to protect against breathing concrete mix 

particulates is not likely However, personnel mixing concrete as well as personnel in the immediate vicinrty will be 
respirator fit tested and respirators will be available in the field if required 

1) 

I All movement of the backhoe within the Americium Zone will be performed under the direct supervision of the 

I Radioloaical Contamination Monltonna I Decontamination 
The provisions descnbed in Hasp addendum #2 are applicable and remain in effect for this activity 



Health and Safety Plan (HASP) Addendum #!5 
MODIFlCAnON TO PLANNED INTRUSIVE ACTIVITY, FALL, 1994 

(Addendum to 'Supplement to Sb-Speafic Safety and Health Plan, Operable Unit No 2, Surficial Soil Program) I 
Prepared by John W. Grpgo I 

Nnw D.1. 

This HASP addendum modifies a planned intmsive adivrty to be performed dunnq the Fall of I994 in the OU2 
a Introduction 

Amenuum Zone area under investigation by the Soil Sclence Program This activtty, descnbed in HASP addendum WI 
as using cargo straps attached to a backhoe bucket to lift a soil "core" has been changed All activities dewbed in this 
addendum mll be performed by or at the diredion of Soil Suence Program personnel All adivtties descnbed in this 
addendum wll be conducted in accordance W h  thls and other approved addendums, and mth the Supplement to Sne- 
Speufic Safety and Health Plan, Operable Unl  No 2, Surfiual Soil Program 

Descnotion of Intrusive Activitv A ccornol ished To DatQ 
Excavation by hand of one hole, approximately six feet in diameter by by two feet deep A "core" of soil, approximately 
three feet in diameter, has been left off-center Whin the excavation The center soil "core" has been %parated from the 
underlying soil by utilizing a hydraulic jack to dnve steel channels honzontally through soil at the bottom of the core 

It had been intended to attach heavy cargo straps from the steel channels at the bottom of the core to the lifting hook of a 
backhoe bucket The backhoe would then have lifted the soil core out of the excavation, plaung d temporanly to the stde 
while the intenor of the excavation was outfitted with instrumentation The backhoe would have then placed the soil core 
back into the excavation, diredly on top of the measunng instrumentation Due to the unavailability of a suitable backhoe 
and trained operator, the use of a backhoe to accomplish the lifting of the soil core is not possible 
It is now planned to use a forklifl with a hoisting attachment to lift the soil core from the excavation The forklift and 
trained operator wll either be provded by EG&G or rts subcontractor, Golder and Assouates The forklift hoisting 
attachment mll edher be p v d e d  by EG&G or will be obtained through an offste vendor The forldifl mll host the soil 
core wtth cargo straps attached to the steel channels and hoisting attachment by heavy duty eyelets and devices 
The cargo straps have been rated by the vendor for vertical loads in excess of ten thousand pounds each 

Hazard Assesrnent 
It is antiupated that the hazards related to this activrty as descnbed in HASP addendums #2 and W mll be applicable to 
:;)is task HASP addendums Y 2 and W will be used in coniundron with this addendum 

c 
- 

M n d e d  Act1 Vlt ieq 

a Additional Phvsical H m  
It is antiupated that the only hazards speclfic to this task not previously discussed in the HASP or the HASP addendums 
are physical hazards related to the forklift it%lf. The follmng steps wll be taken to ensure worker safety 
1 The forklift will be operated by a selected €GIG or E G G  subcontactor employee wrth previous expenence operating 

forklifts 
2 All movement of the forklift within the Amencium Zone mll be perfonned under the direct supervision of the 

Site Safety Ofncer, W h  the approval of the EG&G Project Manager 
3 All forklift hoisting activities mll be performed under the direction of the Pnnuple Investigator for this activity, 

and under the supenmon of the Stte Safety Officer 
4 The Pnncrple Investigator, the Site Safety Officer, and the forklift operator mll each inspect the hoisting 

attachment, the cargo straps, and all eyelet and device attachments pnor to hoisting the soil core Each person 
must give their approval that the core IS ready for hoisting pnor to commencement of the adivlty 

5 At no time will personnel be allowed to approach the forklift from a direction unseen by the operator 
6 At no time wll personnel be allawed to approach the soil core close enough to be struck by tt or the cargo 

straps while fl is being hoisted 
R l  0 ination 
The provisions de- in Hasp addendyrlp are applicable and remain in effect for this activity 



May 19, 1995 

Mr Roland Geronsrn 
University of Colorado 
Health Physics Lab 
Campus Box 441 
Boulder, CO 80309 

Dear Mr Geronsm, 

Attached for you review is the procedure that will be used to prepare and transport 
samples pnor to viewlng them m the Geology Buildmg Laboratory A s  descnbed 111 the 
procedure, a conservative estlmate of the llkely 23gn4?lutonium and 241Amencium 
activities rn each one rmlliliter sample is 0 023 picocunes and 0 003 picocunes 
respechvely. 

This procedure has been reviewed and approved by EG&G Rocky Flats I believe that 
you will also frnd the procedure satisfactory for performing the proposed work Lf you 
have any questions or concerns please call me as soon as possible (966-5790) so that they 
can be addressed pnor to the May 24, 1995 comrmttee meetmg 

s mcerely, 
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Scientific Notebook 
Sample Preparation and Handling Procedure 

Project Description 
Tlus mvesagatlon is part of the ongomg study of the mobhty of u9*~lutonium Cpu) and "'- 
(Am) in sods near the 903 Pad at the Rocky Flats Enwonmental Technology Site (Rocky Flats) 
Prehrmnary resdts hrn prewous experiments at the sod study me (Sue) show that there 1s a rapd mase m 
groundwater levels dunng ram smdahons This rapd maease  may be assoctated wth preferend flow and 
has the potenaal to transport Pu contammated sod pamcles mto the groundwater 

To fimher charactenze the fate and transport of Pu and Am mto groundwater, the lnVeShgahOn lncludes the 
followmg components, First, the groundwater at the Site w-dl be collected usmg ddym cells and analyzed for 
a c d e s ,  metals, m a p  mons, and other water quahty parameters Results from ths phase of the 
lnVeSUgahOn wdl estabbsh amtnent groundwater quahty COndmOnS Second, both vadose zone water and 
groundwater samples wdl be collected m conjunction wth measurements of groundwater recharge d m g  
controlled ram sulllllatLons. The analyacal results from these samples and the recorded flUCtUahOr8 m 
groundwater wdl be used to assess the quahy of the water responsible for recharge to the alluvial aqder 
%d, synthenc rmcrosphercs wrll be appkd to the surface of the study area- Movement of these mcrospherc 
mto the subsurface as a rtsult of ram smulaaon w-dl estabhh the pathway for rmgrauon of sod particles from 
the surface to the subsurface The extent of the rmcrosphere rmgranon, If any, will be used to detemnne the 
importance of groundwater recharge tbrough soli macropores 

Mcrosphere mgraaon wdl be measured by fluorescent rmcroscopy Ahquots of collected samples wdl be 
wewed umg a Leitz Laborlux D rrricroscope fitted w t h  a mercury hght source and the appropnate hght filters 
to exclte the fluorescent propemts of the nncrospheres T h s  quxpment 1s located m m m  108 of the Geolog 
Buddmg at the Unrverslty of Colorado m Boulder 

l h s  mvesngaaon will be conducted d m g  the 1995 Spnng and Summer field season wth the results expzctec 
III early 1996 

Sample Preparation 
All sample preparahon wdl be conducted in the designated ra&olopxl controlled area (RCA) i n  Tmler 
891L at Rocky Flats. Water samples collected at the soli study site wdl have 10 mdhliter ahquots taken 
for mcrosphcrt analysls. From each sample ahquot approxunately one &ter of homogemzed water 
wdl be placed on an etched glass shde and slowly evaporated under a heat lamp The remauung residue 
wll be covered wth a glass shp The glass shp w-dl then be sealed to the glass slide wth a paraffin bead 

After the samples art prepared, the extenor of each shde wdl be surveyed for fmed plus removable and 
removable ra&ologcd contamvlaaon by the project health and safety officer Only samples that meet 
~ S m c t e d  released huts per the EG&G Rocky Flats Enwonmental Rerndauon Management 
Gudehe 3 02 wdl be transported to the Umversity of Colomdo for wewng 

There wdl. be no sample pnparaQon at the University of CoIorado laboratory and cover shps wdl not be 
removed. A esmatc of the mely 239R'%utoruum and 24'Amenclum acuwues m each 1 ml sample 1s 023 
picocunes and 003 pxocunes respectively These values were calculated usmg the maxmum analytl~dl 
deterrmned acavlty of each isotope m groundwater at the study site 
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SBIOTIQQI If -U8 IW3RSDIENTS DATA 
HIIUXdOa8 CoPrpcrP.nt. 3 

None. This material has no hazards declarable under 29 CFR, 1200. 

- 

SBCTTOaI I11 PBYBICAZ D A m  
AppOar8~aoa OdOZ S OPAQUE LXQUIb, WXITB OR DYED1 HOlW 

W&YSCX-B# mC. mARD CODEZ A2dmW 
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* POLYSCIENCES,INC. provides the information contained herein in good 9 * faith but amkee no repreBentation as to its comprehensiveness or * * accuracy. Individuals receiving this informatfon must exerclae their 4 

* ticular purpose. POLYSCIIZNCES, INC. makes no representations or var- 4 
* ranties, either axpressed or implied o f  merchantability, fitness f o r  J 

* particular purposes w i t h  respeat to the information set forth herein J 

* or to w h h h  the information refer=. Accordin ly POLYSCIENCES, INC. J 

* w i l l  not be reeponaible for damages the use of or * 
relianco upon this information- 

* t * * * t * * * * * * ~ * * * * * * ~ * t ~ * * * * * + + *  4 
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* independent juclgenmnt in determining its appropriatne~s for a par- rl 

9 
result i! ng from 

SPSCflllr PRtcaLuTIona 
Precautions t o  be Taken i n  Handling and Storage: Store a t  4 deg. C -  
Keep storage container tightly closed. 
Do not inhale. Wash thoroughly after handling.  

Avoid contact with akin and eyas 
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Transportation and Sample Custody 
Prcparcd shdes wdl be placed in plasac shde boxes Shde boxes W-IU then be placed 111 an  unmarked hand- 
held cooler along wth a sample custody form. The custody form wdl lnclude the sample number 
assmated wth each shde and the total number of shdes 111 the cooler A maXLmum of 50 slides wll be 
transported at any one m e .  

0 

Sample Storage and Disposal 
All slrdes that have been mewed urlll be stored m the EG&G Sod Science Program sample storage 
Connex RCA at Rocky Flats. Shde dsposal wll be consistent wth Rocky Flats procedure No samples 
wdl be dsposed of 111 any locaoon other than Rocky Flats 

Slide Viewing 
Slide mewng at the Umvemty of Boulder Laboratory wdl be h t e d  to normal laboratory hours All 
sample handhg procedures as q u m d  under the Umversity of Colorado rad~olog~cal hcenses and 
presmbed by the Umvmity of Colorado Rad~olog~cal Health D e p m e n t  vvlll be exphcitly foUowed 

; h c  Gen 
Rad~ologdd Enpeermg 

John Gregg 
Project Health and Safety officer 

Dr Iggy Litaor 
Project Manager 

Greg Litus 
Pnnciple Invesngator 



Health and Safety Plan (HASP) Addendum #6 
PUNNED SITE DECOMMISSIONING ACTIVITIES DURING LATE '96 & EARLY '96 and 

REDUCTION IN THE BUDDY SYSTEM REQUIREMENT 
(Addendum to 'Supplement to Sde-Speafic Safety and Health Plan, Operable Unit No 2, 

Surficlal Soil Program) 

/ Radioloaicaf Control Technictad 10/25/95 
r i  Date 

Prepared by Steven W Aldndaei /&U&Lg 
N8m8 s m  

Introduction 
This HASP addendum covers planned slte decommissioning activlttes to be performed dunng late 95 and 
early '98, in the OU2 Amenaum Zone area alter the termination of the Soil Science Programs research 
ac tdes  This addendum also covers a proposed reduction in the buddy system requirement for personnel 
in the former mearch area All acbwtws descnbed in the addendum wII be conducted in accordance wrth 
the Supplement to SRe-Spec~ffc Safety and Health Plan, Opefable Unit No 2, Surficial Soil Program 

Addttion of Oecommissionina Actiwtte, Task 
An addnional task mll be added to this HASPS previous eleven tasks, this is a slte decommissioning 
actwtttes task The planned slte decommissioning actlvlties consist of followng acttvlties disassembling 
the soil and meteorological monltonng equipment, general site cleanup and radiologically surveying 
equipment and trash out of the OU2 Amencium Zone Soil Contamination Area 

Reduction of the Buddv Svstem Reauirement 
Due to the extenswe hazard charactemtion of the site and to the non-intmslve actiwties of the 
decommissioning task It has been determined that the buddy system is not necessary for personnel 
entenng the OU 2 AmefIcium Zone This only applies to indlvlduals who have constant radio 
communications access while in the area lndlvlduals schedules to work in the field wll notify 
Ennronmental Restoration Operations personnel by radio (frequency ERCOM) pnor to inrtiating any field 
actMties The E R Operations penonnel to be contacted are Andrea Casillas or Ty Vess, they can also be 
reached by phone at X5302 and X6540, respecttvely 
Dunng tho decommissioning process ft mll necessary to move and/or work wth sealed lead acid marine 
deep cycle battenes and also to work mth exposed soils, in these cases though infrequent the buddy 
system WIII be required for these acttv!ties 

~1 Chanaes in the P I ment PPE 
The changes in the type of PPE required in the OU2 Amencium Zone wll be detailed in the new Radiation 
Work Permlt (RWP) for the Soil Contamination Area 

e 
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Health and Safety Plan (HASP) Addendum #8 
RMRS SITE DECOMMISSIONING ACTIVITIES DURING SEPTEMBER AND OCTOBER 1997 

and ACTIVITY HAZARD ANALYSIS (AHA) FOR ACTMTIES 
(Addendum to the “Supplement to Site-Speclfic Safety and Health Plan, Operable Umt No 2, Surficial 

Soil Program”) 

Prepared by Steven Aldndgd /RMRS Site Supervisor/ 9-9-97 
Name Signature Title Date 

Introduction 
This HASP addendum covers planned site decommssioning activities to be performed dunng September 
and October 1997, in the Pad 903 Lip Area of the terminated Suficial Soils Program (SSP) Soil 
Contamination Area (SCA) site Thls addendum covers the RMRS activities for removal of SSP 
instrumentation and mscellaneous debns All activities described in this addumdum will be conducted in 
accordance wth  the Supplement to Site-Spec~c Safety and Health Plan, Operable Unit No 2, Surficial 
Soil Program and its prenous addenda 

Obiectives 
The Surfical Soil Program instnunentabon and debns will be dismantled and removed from the area with 
out any intrusive actlwtles Thls w11 involve prepanng the site by cuttmg the tall vegetauon to make 
access easier and safer, removal and ra&ologcal survey of instrumentauon and debns, disposal of debns 
to the landfill, inventory of instrumentatlon and final dispositioning of instrumentaoon to a conex in 
contractor yard 

- Tasks 
The following tasks wll be performed to accomplish the site decommssiomng 

1 
2 
3 

4 

Cumng down overgrown vegetabon by site laborers with Weed Eaters 
Disconnectmg and dlsassembling of SSP instrumentation and debns by site laborers 
Radlologml survey and onsite release of instrumentation and debns by site Radiological 
Control Techcians (RCTs) 
Cleamng and dlsinfectmg of possible mouse infested tool cabinet and instrumentation boxes 
by site laborers Laborers weanng A r  Purifying Respirators (APR) with MSA GMC-H 
cartndges, wll spray down all intenor surfaces of cabinet and boxes with a disinfectant 
solutlon (rune parts water rmxed wth  one part household bleach) descnbed in addendum 
“Clean out and Decontarmnatlon of Wooden Shed’, 3/16/94 Once the cabinet and/or boxes 
are dmnfected personnel w11 sweep out the tools and mouse debns onto plastic where the 
tools can be segregated Mouse debns will be bagged and dispositioned to the landfill PPE 
requlrements f o r m s  aawty  in adbtion to APR will be DOE coveralls, inner mtnle gloves, 
outer long cuffed mtnle gloves, steel toe shoes and boot covers or steel toed PVC boots At 
the discretlon of the Site Safety Officer, additional personal protection equipment (PPE) may 
be added for splash protmon If necessary Decontamination will be conducted in 
accordance mth Addendum “Clean out and Decontamination of Wooden Shed’, 3/16/94, 
Decontarmnatlon sectlon The Hazard Assessment for this activity is covered in Addendum 
“Clean out and Decontammatron of Wooden Shed’, 3/16/94 
SSP platforms and associated debns will be disassembled, surveyed and loaded into trucks to 
be sent to the landfill by onsite trucking personnel 
Site Supemsor w11 inventory all SSP instrumentation 
All released mstrumentabon wl l  be transported by onsite trucking personnel to the 
contractors yard and stored in a connex 

5 

6 
7 

ChanPes in the Personal Protective Eauwment (PPE) 
The changes in the type of PPE required in the SCA are detailed in the Radiological Work Permit (RWP) 
number 97-549-6260, and includes Modesty Clothing (DOE cotton coveralls), 2 pairs of Surgeon Gloves 
(Nitnle Gloves), and Shoe Covers 



a Personnel reauirements 
It is anhcipated that 3 to 4 laborers, 3 to 4 RCTs, 2 truckers and 1 RMRS Site Supervisor / Site Safety 
Officer will be needed to complete thesk tasks 

Eauinment and Chemicals 
The followng equipment will be or may be uhlized to accomplish the tasks described above 

1 
2 Garden Sprayer 
3 Household bleach 
4 
5 Weed Eaters 
6 Generators 
7 Gasoline 
8 Gasoline safety cans 
9 Fire emnguishers 
10 MSA Full Face APRs 
11 Dnnlung water cooler and paper cups 
12 Paper Towels, plastic bags, PPE and trash 

Additional equipment may be necessary but not called out here 

Small hand tools - hammers, saws, etc 

Water for dnnlung and decontarmnahon 

UnanticiDated Hazards 
Unanticipated hazards or condihons encountered dunng this project will be managed in accordance with 
t h s  RMRS policy statement "In the event unanticipated hazards or condilons are encountered, the 
project achwhes wl l  pause to assess the potenhal hazard or condihon The potential hazard or condition 
wlll be evaluated to detemne the seventy or significance of the hazard or conlhon and whether the 
controls on the project are su&aent to address the hazard or conltion Based on this initial evaluation, a 
determinahon wl l  be made whether to proceed wth controls currently in place, segregate the hazard or 
condlhon from the project achwty, rf it can be done safely, or curtail operations to address the unexpected 
hazard or condihon Concurrence to proceed down the selected path must be obtamed from the the RMRS 
Project Manager and the RMRS Vice President or their designee In addttion, the resumption of field 
actiwhes involwng radrologcal issues wll be in accordance with Arkle  345 of the RFETS Radiological 
Control Manual Note: "Unanhcipated Hazards or Conditions" do not replace conditions, which require 
emergency response, rather, they ensure that all work is performed based on an informed approach in 
regards to all potenhal hazards 

The followng s m o n s  list possible "Unantmpated Hazards or Conditions" and the corresponding 
response action Each indlwdual workers has the nght to stop work due to unanhcipated hazards or 
conditions and report to the RMRS Site Supemsor or RMRS Management per RMRS Operations Order 
00 1 -Notificahon 

Equipment Radiolopcal Contamination >Transuranic Release Limits 

All matenal and equipment exlhng the SCA will be surveyed per ROI-3 01 Should any survey results 
indicate contamnahon levels greater than those in the RFETS Radiological Control Manual, Table 2-2 
the follomng actions wl1 be taken 
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All actmbes wll be immdately suspended and RMRS Site Supervisor and RMRS Project 
Manager or designee ulll be notdied, 
RFETS Rad~ologml Engneenng wl l  be notlfied, 
The source of the contanunabon wl l  be identlfied and controlled, 
The contarmnated matenal or eqmpment will be contained, handled, and transferred in 
accordance w t h  HSP-18 10, "Radioactive Matenal Transfer and Unrestncted Release of 
Property and Waste”, 
Based on the survey results, the area radiological poshngs, RWP, controls, and work 
pracbces wll be reviewed and modrfied as necessary, and 
Upon approval from the RMRS Project Manager the RMRS Vice President or their designee, 
and when applicable the Site Rahological Control Manager, work achvities will resume 

PPE or  Personnel Radiological Contamination 

If contarmnation levels are detected on PPE or personnel, as confirmed with the Ap-2, the following 
acbons will be taken 

All acbvlbes wl l  be immediately suspended and RMRS Site Supervisor and RMRS Project 
Manager or designee wl l  be notdied, 
RFETS Radrologrcal Engneenng wl l  be notified, 
Dependmg on the locabon and level of contaminahon the, appropriate actions will be taken 
to protect the contanunated PPE, the individual, and personnel in the area, 
Personnel w th  detectable DOE radiological contaminatron (per ROI 2 01) on skin or on 
personal clothmg wl l  be transported to Bldg 122 for decontaminahon, 
The source of the contanunabon wl1 be identified and controlled, 
Based on the contarmnabon levels, the area postings, RWP, and work practices will be 
reviewed and modified, and 
Upon approval from the RMRS Project Manager the RMRS Vice President or their designee, 
and when applicable the Site Radiological Control Manager, work activities will resume 

Change In Personnel Identificahons 
Radological Control Techcian  (RCT) wll  replace the “Supplement to Site-Specific Safety and Health 
Plan, Operable Umt No 2, Surficial Soil Program” designation for Health and Safety Specialists (HSS) 
The RCTs wll be responsible for rahahon rnomtonng activities 

Site Laborers wll replace the Field Techcians for the above descnbed activities 

RMRS personnel w l l  replace Stoller and Walsh designated personnel An organization chart and 
Emergence phone list for Rh4RS personnel wl l  be attached 

Chanve to the Heat Stress and Cold Monitonng Guidelines 
Heat stress momtonng wll be completed using an Imaging and Sensing Technology, Model RSS 214, 
(andor equivalent) Heat Stress Monitor The instrument is a microprocessor based Wet Bulb Globe 
Thermometer (WBGT) whch accurately measures environmental factors, which contnbute to heat stress 
The WBGT reading &splayed by the instrument, in either Fahrenheit or Celsius, is a weighted sum of the 
dry bulb, wet bulb, and V e m n  globe temperatures The WBGT is calibrated pnor to use on a daily basis 



e 
and a yearly factory calibraoon and semcing is recommended Dally calibrahon will be per the 
manufacturer Speclficat~ons and results wll be entered in the Industnal Hygiene Instrumentahon 
Calibrahon Logbook Mamtenance is mmmal with only the wet bulb wlck requinng periodic 
replacement Momtonng frequency wl l  depend on the work area temperature, the type of work being 
performed, and the type of PPE worn See Appenchx A for guidance and achon levels for work involving 
the use of personal protectwe equpment Readmgs in the field wl l  be logged on the Daily WBGT Log 
Personnel heat stress momtonng may be conducted in conjunchon wth  WBGT monitonng especially for 
unacclimated workers 

Cold Stress Monitonng 
Cold stress momtonng wl l  be accomplished by obtaining the air temperature and the wind speed and 
calculahng the equvalent chl l  temperature using the ACGIH table found in Appendix A Once in the 
field, wind speed, temperature, and equvalent chill temperature will be logged on the Daily Wind 
Speedcold Stress Log 

Activltv Hazard Analvsis 
Act~vlty Hazard Analysis for the actlvlhes descnbed above will be attached 

Rh4RS Project Manager Approval rpI*r PMd ILP2 t 4/+7+ 
Name Signature Date 

RMRS I H Approval M 3 L%mkuzaas~/ r/l D S h & ~ - 4  - -  
Name Date 

SSOC Rad Engineenng Approval k I f M 7  
Name Date 



RMRS Pad 903 Lip Area SCA Surficial Soil Program Site Decommissioning and 
Instrumentation Removal Project 

Act~wty Hazard Analysls 

9-97 

All site activities 

Traversing the site 

Lifting equipment and 
matenals 

Handling equipment and 
matenals 

General work hazards 

Heat stress 

Cold stress 

Noise 

Slip, trlps, falls 

Back injury 

Pmch pomts and sharp edges 

0 All personnel will wear steel-toed 
shoes, safety glasses with side 
shields, and heanng protection as 
applicable Hard hats will be worn 
dumg overhead work The SSO 
will deterrmne when hard hats are 
required 

~~~ 

Heat stress monitoring will be 
conducted in regards to work load 
and PPE worn as applicable 

Cold stress monitoring will be 
conducted as applicable 

Proper clothmg will be available to 
all personnel and admmistrative 
controls will be adhered to 

Noise monitomg will be conducted 
as applicable 

In high noise area (>85dBA) 
personnel will wear hearing 
protection 

All personnel will participate in the 
RFETS Heanng Conservation 
Program if necessary 

Care will be taken when traversing 
the site especially when carrying 
equipment 

All trip hazards will be 
immediately removed or marked 
when identified 

Proper lifting techniques will be 
used 

0 

Care will be taken when pinch 
points and sharp edges exist and 
heavy-duty leather work gloves will 



RMRS Pad 903 Lip Area SCA Surfdal Soil Program Site Decommissioning and 

Instrumentation Removal ProJect(Cont1nued) 
Activlty Hazard Analysis 

Cutting vegetation 

Usmg hand tools and power 
hand tools to dlsassemble 
SSP mstrumentation 

C \WORD\RMRS\IggyAHA e 

Flymg debns 

Noise 

Fire 

Use of gasolme 

Hand tools in unsafe 
operatmg condition 

Improper use of hand tools 

Improper electncal 
connections 

Electncal shock 

2 

be worn 

Personnel will be required wear 
safety glasses or goggles while 
cutting weeds with Weed Eaters 

Personnel will be required to wear 
hearmg protection 

~~ ~ ~~ 

At a minmum, a 10 lb ABC fire 
extinguisher will be located in the 
work area and next to the 
generator 

All refueling will be conducted at 
the begimng of the shift when the 
generators are cool 

Fuel containers wll be electncally 
bonded to the light plants and 
generators during refuelmg 

Follow recommendations on 
MSDS (see Appendix B) 

The user prior to each use will 
inspect hand tools 

Defective tools wll be tagged and 
taken out of service 

0 

Hand tools will be utilized for their 
intended use and operated in 
accordance with HSP- 12 10 

Guards will be in place and no 
modifications will be made 

All electrical wiring and 
connections will be performed by a 
expenenced techcian 

Portable power tools wdl be 
plugged into a GFCI protected 



RMRS Pad 903 Lip Area SCA Surficial Soil Program Site Decommissioning and 
Instrumentation Removal Project(Cont1nued) 

Actiwty Hazard Analysis 

A&* 

Use of generators to power 
portable power tools 

C \ WORD\RMRS\ Iggy AHA 0 

Electncal shock 

Electncal shock 

Fire 

3 

outlet and wl l  be UL listed with 
three pronged ground plug or 
double insulated 

Cords will be inspected by the user 
and protected from unnecessary 
damage 

Any tool whose cord shows signs 
of damage or deterioration will be 
immediately removed from serwce 

Extension cords will be intended 
for outdoor use, inspected by the 
user, and protected from 
unnecessary damage 

Any extension cords, which show 
signs of damage or detenoration, 
will be immediately removed from 
semce 

0 

0 

0 Cords will be plugged into a GFCI 
protected outlet and the generator 
will be properly grounded 

The user daily prior to the 
beginnmg of each shift will test the 
GFCI 

0 

At a mimmum, a 10 lb ABC fire 
extinguisher will be located in the 
work area and next to the 
generator 

All refueling will be conducted at 
the begming of the shift when the 
generators are cool 

Fuel containers will be electrically 
bonded to the light plants and 
generators during refueling 

0 



RMRS Pad 903 Lip Area SCA Surficial Soil Program Site Decommissioning and 

Instrumentation Removal Project(Continued) 
Actiwty Hazard Analysis 

instrumentation boxes 

Use of chlonne Bleach 

0 Follow recommendations on 
MSDS (see Appendix B) 

0 Personnel with be required to wear 
MSA full face repirators with 
GMC-H cartndges 

Protective gloves will be worn 
when contacting possibly 
contaminated material 

0 Follow recommendations on 
MSDS (see Appendix B) 

Approved- Signature Date 
n 

@ RMRS Project Manager Ian Paton 

RMRS Site Supervisor/Site Safety Officer-Steven Aldridge 
Y 4 

RMRS H&S Supervisor-Peggy Schreckengast 

SSOC Wological Engmeer-Bates Estabrooks 1 py$7 

4 



APPENDIX A 

HEAT AND COLD STRESS GUIDELINES 
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Rocky Mountam RMRS Remedrafion ServrcesL L C INTEROFFICE 
MEMORANDUM 

DATE July 8, 1996 

TO Distnbution 

FROM Ricky J Carr, Environmental Safety &Health. Bldg T664A, X2970 

SUBJECT HEAT STRESS  - RJC-014-96 

Action None Required 

The purpose of this memo is to provide guidance regarding the prevention and monitoring of 
heat stress conditions It should be noted that heat stress related conditions or disorders (I e 
heat stroke, heat exhaustion) are considered to be occupational illnesses by OSHA and 
therefore are recordable cases It is incumbent to prevent, monitor and mitigate conditions 
which may lead to heat stress among employees 

There is a draft Heat Stress Program that has been written by Kaiser-Hill L L C (K-H) 
lndustnal Hygiene and Safety and reviewed by the Industrial Hygiene and Safety 
organizations of the major subcontractors This Heat Stress Program describes the 
responsibilities of various personnel regarding implementation of the Program and contains 
instructtons for monitoring heat stress and provides guidelines for Threshold Limit Values 
(TLVs) and worldrest regimens DOE Order 440 1, Worker Protection Management for DOE 
Federal and Contractor Employees requires compliance with the most recent edition of the 
ACGIH "Threshold bmrt Values for Chemical Substances and Physical Agents and Biological 
Exposure Indices" when TLVs are more protective than OSHA Permissible Exposure Limit 
(PELS) (there is no OSHA PEL for heat stress) The workhest regimens specified in the Heat 
Stress Program are based upon the ACGIH TLVs modified by professional judgment for the 
use of impermeable personal protectwe clothing (PPE) These TLVs assume that the workers 
exposed to heat stress condibons are acclimatized 

It IS (will be) Rocky Mountain Remediation Services (RMRS) policy to adhere the requirements 
of the Heat Stress Program including the worWrest regimens contained as Appendix 1 of the 
Program (attached) Prevention of potential heat stress conditions is the first method to be 
considered when heat stress is identified as a potential hazard associated with any activity Or 
task Prevention methods to be considered include work schedule, modification of task/actiW 
and provision for rest areas. The Heat Stress Program provides instructions for mOnitOrlng 
heat stress conditions using the Wet Bulb Globe Temperature (WBGT) Index WBGT 
accounts for a r  temperature, relabve humidity, and solar load and provides a mechanism for 
correlatmg environmental condibons wth body temperature and other physiological responses 
to heat stress. The Heat Stress Program contains a Table for worWrest regimens based upon 
the WBGT Index, work advibes, and level of Personal Protective Equipment (PPE) 
Worldrest regimens shall be established in accordance with guidelines in the Table with the 
following interpretabons Physiological monitoring (I e body temperatures, pulse rates) will be 
performed whenever practtcaJ and feasible in order to venfy the work/rest regimens are 
appropnate consldenng the WBGT index The use of personal cooling devices such as ice 
veck nr vnrtc4w molina can bo used to modlfv the WBGT Index 

a 
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July 8, 1996 
Page 2 

RJC-014-96 

for a particular work activity and level of PPE The WBGT Index can be lowered by 3m F if a 
personal cooling device is employed and physiological monitonng is performed to confirm that 
the personal cooling devices are effective (using the monitoring guidance provided on page 8- 
21 in the NIOSWOSHAAJSCGIEPA Occupational Safety and Health Guidance Manual for 
Hazardous Waste Activities) Additional modification to the WBGT Index when personal 
cooling devices are employed when be evaluated on a case-by-case basis Column 2 will be 
employed if permeable protectwe clothing (regardless of respiratory protectfon) is utilized 
Permeable protective clothing indudes cotton and Kleenguard" coveralls Column 3 will be 
employed if semi-permeable protective clothing (Tyvek) is utilized Column 4 will be 
employed if impermeable protective clothing (Saranex) is utilized 

Please distribute this guidance to all personnel that have operatlons affected by heat stress 
considerations Please don not hesitate to call if you have questions or comments 

RJC clh 

Attachment 
As Stated 

Oistnbution 

R E Bates 
G W Beers 
R J Carr 
M E Findley 
K D Jenkins 
0 McAfee 
R A McCafferty 
A W Medrna 
T T Sangaline 
M D Schrenkengast 
T N Timmons 

cc 

G Aguero 
C A Benson 
C Boardman 
J Chapin 
J A Cuicci 
C S Evans 
R C Fitz 
T 0 Gray 
L F Johnson 
J E Law 
0 E Steffen 
M R Wagner 
M Wheeler 
ESH&Q File 
RMRS  Records Center 



RFETS HEAT STRESS PROGRAM 
I 

(1) 

WORNREST WBGT'F 

Conmuous 86 

15/25 % 87 

50150% 89 

25115% 90 

(2) (3) (4) 

WBGT'F WBGT'F WBGT'F 

76 72 68 

77 73 69 

78 5 74 5 70 5 

79 9 75 9 71 9 

HEAT STRESS GUIDELINES FOR MODERATE WORK 

WORKfREST 

Continuous 

WBGT'F WBGT'F WBGT'F WBGT'F 

80 70 66 62 

75/25 % 

50/50% 

25115% 

HEAT STRESS GUIDELINES FOR HEAVY WORK 

82 72 4 68 4 64 4 

85 74 9 70 9 66 9 

88 77 9 73 9 69 9 

- 
(1) (2) (3) 

WBGT'F WOWREST WBGT'F WBGT'F 

Continuous 77 67 63 

15/25 96 78 68 6 646  

50150 % 82 72 2 68 2 

25/75 % 86 76 72 

( I )  No Personal Protective Equipment 
(3 One VU coveralls (Anti C) modesty garments gloves hood shoe covers 
(3) Two pair coveralis (Anti C) modesty garments gloves hood shoe covers 

(L~vel  D H l z  Mat PPE) 

or 
One pair coveralls (Anti C). modesty garments, gloves, hood respirator (Level C Haz Mat PPE) 

(4) Two pair covtralls (Anti C). modesty garments. gloves hood shoe coven, respirator (Lcvel A k B  Haz Mat PPE) 

(4) 

WBGT'F 

59 

60 6 

64 2 

68 I 
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APPENDIX B 

MATERIAL SAFETY DATA SHEETS 

Household Chlorine Bleach 
Hydraulic Fluid 

LiquinoxB 
Motor Oil 

Unleaded Gasoline 



e 

0 

The Clorox Company 

7200 Pleasanton. Johnson Wifomla Orlve 94566 
Tel (415) 847g100 

Material Safety 
a. o c ~  1 2  1937, Data Sheet 

Other Deslgnatlons Manufacturer Emergency Procedure - chmx company 
9- 

Qklmd, CA 94612 I m 

II Health Hazard Data 

Gusu seere but t m c m n r y  eye injvry. Hay irritate 
SkLn May QUT Nusea and writing if ingested. ExrJosJre 
to vapor or dst amy irritate mse, thmat pnd h q s .  The 
following medical m t i o n s  may be aggravated by arcposun 
t o  high ancaRatiw of Mpor or mist. heart anditlw or 

nspir;ltory pmhlars such w as-, dpcnic 

ansum?r use mditiaa the Ukcllhood of my adverse heal th  
effects a r e  lor. FIRST AU) EVE CPCIACT- h a e d i r t e l y  flush 
eyes wlth p l a t y  o w  I? irritatlm persists, a 
-tor SKIN Ranow c u n t a r i n a t d  dothbq Wash 
area with rater KIN Drink a glassful of water and 
c a l l  a physician -1CN 
remove to fresh d r  

btWChLtk5 OT ObStnrMW? 1- -S?. uldar -1 

If b r e a t N r q  problems dcvelop 

IV Special Protection Information 

;;:%Practices Wear s a f e t y  g l a s s e s  

Engineering Controls Use g e r e r a l  v e n t i l a t i o n  to mlnlmlze 
ewosure t o  vaoor o r  mist 

Work Pract ices  
vaoor o r  mist 

Wlth repeated o r  
use. rear gloves  

Avoid eye and skin contact  and i r h a l a t i o n  of 

VI Spill or Leak Procedures 

%all p l a n t i t i e s  of less than 5 g a l l o n s  may be flushed down 
drain 
material o r  mq, ard dispose of In accordance wi th  l o c a l ,  
s t a t e  and f e d e r a l  regulat ions  
m i n M z e  oxidizlng eftect on willed surrace  

For l a r g e r  q u a n t i t i e s  wipe rp with an absorbent 

Dilute with water t o  

Vl l l  Fire and ExDlosion Data 

Not flamnable o r  e m l o s i v e  In  a f i r e ,  cml ccntainers  t o  
D m e n t  n o t u m  and r e l e a s e  of sodim c h l o r a t e  

Ebtlfy your Suprvisor 
Call y~ local poison cuntrul c e n t e r  I or 

Roc M a n t a l n  Polsa? Center I (A 573-1014 

111 Hazardous Ingredients 

Irqredlents C a w n t r a t l m  worker Exposure C m t  

S a m  hypochlorite 
CAS# 7601-52-9 

5 25X rot establ ished 

Ncne of tte ingredients in  ttus proQ.Jct a r e  on t k  IARC NTP 
o r  05M carciropen l i s t  
aggest a lor potent ia l  for s e n s i t i z a t i o n  gon exaggerated 
exposure to sodlm hypochlorite i f  skln danmge (eg 
l r r i t a t i m )  mrs &ring e m o w r e  Routine c l i n i c a l  t e s t s  
ccndsted m i n t a c t  skln with Clorox Uquld Bleach fotnd no 
sensi t izat ion in tk t e s t  a j e c t s  

Occasional c l i n i c a l  reports 

V Special Precautions 

Keep wt of reach of chLldren Do not get i n  eyes or  on 
skln 
Do not nux w i t h  otter household cfmucals suCh a s  t o i l e t  
box1 cleaners ,  rust removers, vlnegar, ac id o r  m a  
CO3talnlng D P 0 d U t S  Store i n  a 0 x 1  dry placp Do not 
reuse q t y  c i n t a i n e r  rinse c m t a l r r r  and out I n  t r a s h  
c m t a i n e r  

Wash t b r a r g h l y  wlth soap and water a f t e r  handhrq 

VI1 Reactivity Data 

Stable  d e r  normal use and storage conditions 
oxidizlng agent Reacts with other  haJsetnld c h e n i c a i s  % J C ~  

a s  t o i l e t  C o w l  c l e a n e n ,  rust r r m v e r s ,  vl-r acids  or 
a m l a  c m t a i n i r q  pro&cts t o  pr- hazardous gases  A I C  

a s  chlor ine  and o t k r  chlor inated species PmloFqed 
contact with metal may cause p l t t y g  or  d i s c o l o r a t i o n  

Stmrq 

_ _ _ ~  -~ 

____~--  IX Physical Data 

Bolllrg point-------------------ZIZOF/lOO°C (decommsr ) 

S o l u b i l i t y  in Uater--------------amQlete 
SpeClflC Gravity (l+@=l)---------- 1 085 

4 
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DATE PREPARED 8/87 olg(u THE CLDROX COMPANY 

M T A  SUPPUED IS FOR USE ONLY IN CONNECTION WITH OCCUPATIONAL SAFOY A N D  MEALTM 



ELEMENTS (ICP) 

H W Table 1 
HETHOO 7300 
ISSUED 2/ 15/84 

OSHA/NIOSH/ACGIH Table 1 PROPERTIES Table 1 

ELEMENTS aluninun cobalt manganese silver tungsten 
vanadi un arsen i c copper molybdenun Sodim 

beryl 1 lun 1 m n  nickel tel luriun yttriun 
Cadnl un 1 ead phosphorus thall iun zinc 
Calciun 1 1  thiun plat i nun tin zirconiun 
chmiun magnes i un sel en i un titaniun 

~~~ ~ ~ 

SYNONYMS vary depending upon the canpound 

WLING HEASIRERENT 

SAMPLER FILTER 
(0  8-m, cellu ose ester &ranel 

FLOW RATE 1 to 4 L/min 

VOL-HIN Table 1 
-R4X Table 1 

SHIPMENT routine 

SAMPLE STABILITY stable 

BLANKS 2 to 10 field blanks per set 

I 

’TECHNIQUE INDUCTIVELY COUPLED ARGON PLASM, 
I ATOMIC EHISSION SPECTROSCOPY 

lANALYTE elements above 

IASHING REAGENTS conc “03, 4 mL. 

I 

I 

l and conc HClO4, 1 mL 

COIJDITIONS roan terrperature, 30 min, 
I 

I 

150 OC to near dryness 

IFINAL SOLUTION 4% H q ,  1% HClO4, 10 mL 
I 

1U4VELEMGTH depends upon element, Table 2 

lEACKGROOND CORRECTION spectral uavelength shift 

lCALIBRATION elements in 4% w, 1% HC104 

I 

I 

‘RANGE 2 5 to loo0 vg per sanple [l] 
BIAS none identified 

OVERALL PRECISION (sr) not evaluated 

I 

APPLICABILITY 
500-L air sanple 
the types of canpounds in the sanples are soluble with this ashinq procedure 
INTERFERENCES Spectral interferences are the primary interferences encountered in ICP-AES 
analysis These are minimized by judicious wavelength selection, intereleinent corfXCtiOn 
factors and backqrwnd correction cl.2 
OTHER METHODS This method replaces PkAH 351 C21 for trace elements Atanic absorption 
spectroscopy (e g , Methods 70XX) is an alternate analytical technique for many of these 
elements 

The working range of this method is 0 005 to 2 0 mg/m3 for each element in a 
This is simultaneous elemental analysis, not carpound specific Verify that 

\. %q 2/15/84 7300-1 . 
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ELEENTS (ICP) HETHOO 7300 

REAGENTS EQUIPNNT 
Nitric acid, conc 
Perchloric acid, conc * 
Ashing acid 4 1 (v/v) "03 Klo4 
M i x  4 volws conc "03 with 
1 volune conc Kl04 
Calibration stock solutions, 
loo0 pg/mL Carmercially available. 
or prepared per instrunent 
mnufacturer's recarmendation (see 
step 12) 
Dllut10t1 acid, 4% "03, 1% Hcl04 
Add 50 mL ashing acid to 600 mL 
water, dilute to 1 L 
Argon 
Distilled,deionited water 

*see Special Precautions 

SwQler 
0 8 m  pore size, 3 7 m  diameter, in cassette 
filter holder 
Personal sapling pvrp, 1 to 4 L/min, with 
flexible connecting tubing 
Inductively coupled plamra-atanic emission 
spectruneter, equipped as specified by the 
manufacturer for analysis of elements of interest 
Regulator, two-stage, for argon 
Beakers, Phillips, 1254, or Griffin. SO-mL, with 
watchglass covers * 
Volwtric flasks, 10- and 100- mL * 
Assorted volunetric pipets as needed * 
Hotplate, surface tenperaturn 150 OC 

cellulose ester menbrane fi 1 ter, 

%lean all glassware with conc nitric acid and 
rinse thoroughly in distilled water before use 

SPECIAL PRECAUTIONS Perform all perchloric acid digestions in a perchloric acid hood 

S W L I N G  
1 Calibrate each personal sapling purp with a representative s q l e r  in line 
2 Sanple at an accurately known flow rate between 1 and 4 L/min for a total -le size of 

200 to 2000 L (see Table 1 )  for TUA measurements 
approximtely 2 mg total dust 

Do not exceed a filter loading of 

SMPLE PREPARATICN 
3 
4 

5 

6 
7 
8 
9 
10 
1 1  

Open the cassette filter holders and transfer the sarrp)es and blanks to clean beakers 
Add 5 mL ashing acid Let stand 30 min at roam tmperatuw 
NOTE Start a reagent blank at this step 
Heat on hotplate (120 "C) until ca 0 5 mL remains 
NOTE Sane species of Li, Hn. &, Sn, W, and Zr will not be carrpletely solubilized by thls 

procedure Alternative solubilizatiorr technique> for nust ot thee trlEmeiit$ Cdil L& 
r- -A nirru.~n.l r? - r c c 71 

Cover with a watchglass 

- t --, I 

Add 2 mL ashing acid and repeat step S 
Remove watchglass and rinse into the beaker with distilled water 
Increase the tenperaturn to 150 OC and take the swple to dryness 
Dissolve the residue i n  2 to 3 ml dilution acid 
Transfer the solutions quantitatively to 1OmL volunetric flasks 
Dilute to volune with dilution acid 

Repeat this step until the solution is clear 

CALIBRATICN AND QUALITY CONTROL 
12 Calibrate the spectrometer according to the manufacturers recamnendations 

NOTE Typically, an acid blank and 10 pg/mL mltielement worklng standards are used 
following mltielement &inations are chemically canpatible in 4'2 "&J/1% HClO4 

The 

a Ag, Ca,-cO,-!!, Pb, V ,  Zn, 
b AI,  Be;,Cd, -La, 11, Ni, T1 ,  

1 c As, 8,  Ba, Hg, Ho, P, Sn, 

2/ 15/84 7 3oO-2 . 



HETHOO 7300 ELEMENTS (ICP) 

d Cu, Fe, Na, Pt, Sr, Te, Y ,  
e Cr, K, Sb, Se, Ti, Zr, and 
f Si, W (distilled water only) 

13 Analyze a standard for every ten simpler 
14 Check recoveries with at least two spiked media blanks per ten sanples 

r(EASUREHEN1 
15 Set spectrometer to conditions specified by manufacturer 
16 Analyze standards and simples . 

NOTE If the values for the sanples are above the range of the standards, dilute the 
solutions with dilution acid, reanalyze and apply the appropriate dilution factor in 
the calculations 

CALCULATIONS 
17 Obtaln the solution concentrations for the sarple, Cs (pg/ml), and the average media 

blank, c, (pg/mL), from the instrunent 
18 using the solution volws of sanple, Vs (mL), and media blank, vb (mL), calculate the 

concentratlon, C (mg/ms), of each element in the air volune sqled, V (L) 

EVALUATION OF )1TTHOO 
Hethod P m  351 was evaluated in 1981 [1,2] The precision and recovery data were determined 
at 2 5 and lo00 pg of each element per sanple on spiked filters The precision and recovery 
data, instunental detection limits. sensitivity, and analytical wavelengths are listed in 
Table 2 
according to manufacturer's instructions 

The values in Table 2 were determined with a Jarrell-Ash Model 1160 ICP operated 

REFERENCES 
1 1 1  Hull, R 0 

[2]  NIOSH Manual of Analytical Hethods, 2nd ed , V 

C31 Ibid, S341 (Lead) 
141 Ibid, V 

(51 Ibid, V 4, PtEhJl 271 (Tungsten), U 5 

161 Ibid, V 

[ 7 1  Ibid. V 

Wultielement Analysis of Industrlal Hygiene Sarrples," NIOSH Internal Report, 
presented at the Pmerican Industrial Hygiene Conference. Portland, Oregon (by 1981) 

Hvnan Services. Publ 
7, P&cAn 351. U S Department of Health and 

(NIOSH) 82-100 (1981) 

2, SS (Manganese), U S Departm2nt of Health, Educatlon, and Welfare, Publ 
(NIOSH) -77-1574 (1977) 

(NIOSH) 78-175 (1978) 

and Welfare, Publ (NIOSH) 79-141 (1979) 

Education, and Welfare, Publ (NIOSH) 77-157-C (1977) 

Oepartment of Health. Educatlon, and Uelfare, Pub1 

5, PWUl 173 (Hetals by Atanic Absorption). U S 

3. 5183 (Tin), 5185 (Zlrconiun). and 5376 (Holybdenun), U 5 

Oepdrtment of Health, Education, 

Department of Health, 

HETHOO REVISE0 BY R OeLon Hull and Mark Hillson. NIOSWOPSE 

7300-3 



ELEENTS (IB) HETHOO 7300 

Table 1 Properties and sapling volunes 

Element 
(SYbOl) 

Si lver (Ag) 
Aluninun (Al) 
Arsenic (As) 
Berylliun (Be) 
calciun (ca) 
cahlun (a) 
Cobalt (col 
Chmniun (Cr) 
Copper (Cu) 
I m  (Fe) 
Lithiun (11) 

Manganese (Hn) 
Holybdenun (No) 
Sodlun (Na) 
Nickel (Nil 
Phosphorus (PI 

nagnes1Ua (Mg) 

Seleniun (Se) 
Tin (Sn) 
Telluriun (le) 
Titaniun (Ti) 
Thalliun (11) 
Vanadiun (VI 
Tungsten (W) 
Yttriun (Y) 
Zinc (Zn) 
Zirconiun (Zr) 

Properties 

(a) soluble 
(b) oxide 
(c) metal 
(d) hydride 
(e) insoluble 
(f) hydroxide 
(9) at the ACCIH TLV 

Atmic 
Weight 

107 87 
26 98 
74 92 
9 01 
4008 
112 40 
58 93 
52 00 
63 54 
55 85 
6 94 
24 31 
54 94 
95 94 
22 99 
58 71 
30 97 
207 19 
195 09 
78 96 
118 69 
127 60 
47 90 

204 37 
50 94 
183 85 
88 91 
65 37 
91 22 

- 

2/ 15/84 

w, oc 
961 
660 
81 7* 
1278 
842 
32 1 
1495 
1890 
1083 
1535 
179 
65 1 
1244 
65 1 
98 

1453 
44 
328 
1169 
217 
232 
450 
1675 

304 
1890 
3410 
1495 
419 
1852 

Permissible Exposure Limits, 
q / m 3  TwA 

OSHA/NIOSWACGIH 

0 01/ -- / 0 1 
- / - - / l o  
0 5/c 0 0021 0 2 
0 002/ 0 0005/ 0 002 
5 (b)/ -- 1 2 (b) 
0 2/ 0 041 0 05 
0 1 / - 1 0 1  
1 0 (c)/ 0 025/ 0 5 (c) 
1 o/ - / 1 0  

0 025 (d)/ - 0 025 (d) 
10 (b)/ - 1 5 (b) 

15 (b)/ - 1 10 (b) 
c 5 / - / c 5  
15 (e)/ -- / 10 ( e )  
2 (f)/ c 2 (f)/ c 2 (f) 
1 /  0 015/ 1 (c) 

0 05/ 0 11 0 15 
0 002 (a)/ -- / 1 (c) 
0 2/ - / -- 

21 - / 2 (c) 
0 1 / - 1 0 1  
- / - / 10 (b) 
0 1 (a)/ - 0 1 (a) 

C 0 5/ 1 (c)/ 0 05 (V2O5) 
-- / 5 ( e ) /  5 (e) 

- / - / O l  

1 / - / l  
5 (b)/ 5 (b)/ 5 (b) 
5/ -- / 5 

7300-4 

Air Volune @ OSHA. L 
MIN -____ 

250 

5 
1250 

5 
13 
25 
5 
5 
5 

100 
5 
5 
5 

13 
5 

50 
1250 

13 
5 

25 
5 

25 
5 
5 ($3) 
5 
5 
5 

5 (9) 

25 (9) 

2000 

2000 
2000 
200 

2000 
2000 
1000 
1000 
100 

2000 
67 

200 
67 

2000 
1000 
2000 (9) 
2000 
2000 
2000 
500 

2000 
100 

2000 
2000 
200 (9) 
1000 
200 
200 

100 (9) 
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Corn porien u CAS No 

Rcfincd Pccroleum Oil(s) Refer to 
Section I I 

CITGO PetroIeum Corporatlon 
P 0. Box 3758 

TuIsa, Oklahoma 71102 

hIaterial Safety Data Sheet 

% Hazard Data 

> 95 Oral LD,, (rat) '53% 
Dermal and Eye Mild-irItant 
Inhalac on LC,d4H (rat) 
Hazvd data arz based upon similar cornponeno 

> 5 000 rng/M' 

Gtqerrc Nan: CITGO H>dnulic Fluids SbS-2 D Z ~ P  F e 3 r ~ 3 ~  20, 1997 

Ce ieric Code HF-007, 

THIS GEhERJC hlSDS REPRESELUTS THE FOLLOk+-t,G CITGO PRODLCTS 
T n d e  Name Cornmodin  Code No 
ClTGO Pacemaher 22 
CITGO Pacemaker 19 
CITGO A/W Hydraulic Oil 22 
CITGO NW Hydraulic Oil 32 
CITCO AJW 32 Dove r  
CITGO NW-0 Hydraulic Oil 32 
CITGO Pacmaker T-32 
CITGO A/W All Temperature Hydraulic Oil 

32-00 1 
32-0 13 
33-1 10 
3i-4 I5 
23-377 
33-48 1 
32-7 I5 
33-932 

Synonyms Lubrtcating Oil Tcc?iical Concac: (9 18) 495-5933 

CAS No Mixture (Refer to Section 1) bled cal Emergency (9 I 8) 495-4700 

CITGO Index No 1963 Cl-EVTREC Emergencv (800) 424-9300 

bLaTERL4L HAZARD E\ ALC'ATIOY 
(Px OSHA Hazard Commui~icat~on S L a r d d  (79 CFR I9 IO 1700j) 

Health Preciutrons W a h L Y G  Oil injected into rhc Aiii from Itieh pressure leaks in hydraulic 
systems can cause severe injury bios damage occurs during the first few hours 
Seek medical actention irnrnediatelv Surgical reToval of oil may be necessary 
Protecc exposed skin from repczted sr prolonged exposure 

Safer) Precautrons Do not score material in open or dnrrtrkd contninea 

HMIS Rating1 Health 0 Flarnmabiiirv I Rezctiviry Q 

'Hazard Raring lelst-0, sligh1-1. modeme-2 high-; ex r e ~ t  4 
ClTGO assigned these values based upon an evaluation cond~c ?d 3ursusflc co hPCA guidelines Use o f  an asterisk 
(-) indicates that the marcrial may prcseqt chronic health :rrccrs 
NJX-Nor Applicable ND-No Data N E -Not Esrab I is h ed 
CITGO Hydraulic Fluids. SUS-2 (HF-002, Febmaw 20 1997 ClN 1965) Page 1 of 7 0 



' e  

Corn ponen K CAS h a  % H a z a r d D a u  

h ? t l - ~ x i d a ~ ~ " 4 n t i - w ~ ~  Mixcure ' c 2  Oral Potential aspiration hazard 
Agent ( m y  contain Zinc Eye Mild to modeatc i m m t  
Dialky tdtt!!iopflosph3tc) Dermal Mild to modeme irnmt 

Inhalzrion Porential respiratory uact i r i c a r c  

VI Improve* M i  cur: 0 - 5 O d  LD,, ( n r )  ' s a g  
Dermal L 3  (racbit) > 2 @ g  
Dernd Mild imtmL May be absorbed 

through rhe skin 
Eye Potelrial immt 

1 

Cornbusbible No Flammable NO Pyrophoric No 

Specific Gravity (60//60 OF) (H20 = 1 )  
Vapor Density (Air = 1)  
YO \ olariizs by Volume 
Meicing Point. O C  ("F) 
Vapor Pressure, rnm Hg (Zj'C) 
Solubilit) in Water 
Evaporatioii Rdte (n-butyl acerate = 1)  
pH of Uiidiluted Product 
Appesraiicc and Odor 

r 

Comprzsscd Gas ho I Organic Peroxide I b o  

EXplOSlbC No Oxidizer 1 b o  

3.0 FIRE AND EXPLOSION DATA 
Flash Point, OC, "C (OF) 
Flash Point, CC, O C  ("F) 
Autorgriition Tempenturc, O C  ("F) 
NFPA Ratinyz 
Flaminable Limits (Yo by volume in air) 
E.ttinguishiii~ Media 
Special Fire Fightins Procedure 
Unusual Fire or Explosion Hazard 

R~XKIVICY N O  

Stable Y e s  

mild petroleum odor 

155 236 (365 - 453) 
hD 
;cD 
H e ~ l t h  Q Flammability 1. Reactivity 0 
Lower bpper ND 
CO? dry chemical, foam, water fog 
None 
LL arer m a y  cause frothing Material may be 
igqiced by sparks or flames 

H a n r d  R;~"-Is leut-0. tlight- I ,  rnoderarc-2, high-3, e u n v d  
CITCO assigned these values based upon an evaluarion c o r d ~ c  

h'A-Not Applicable ND-No Daci NE-Not Established 
CITCO Hydraulic Fluids SUS-2 (HF-002. February 20 1997 CIN 1965) Page 2 of 7 

o u n u a n t  to NFPA guidelines 



@ 4.0 REACTIVITY DATA 

Subilip Stable 
Conditions Contributing to lnstzoilicy hone 
Incxnpatioility 

l--.z3rdous DcconFos,tion ProdLcS 
(c,,ermal unless othew,se spec,ficd) 

Huxdous Pol) merizirion 

Tnis rnatec~al may r e m  with strorg oxidants. acids and 
causxs  
CO? (CO with incornplere combustion). 
and pojjk3le JZC: OK des ofnitrogen phosphonrs, 
sulfur and zirc 
Hazudous pol> rnerizxion I S  not eypected to occur 

5.0 SPILL, LEAK AND DISPOSAL PROCEDURES 
Procedure if hlateriil IS Spilled 

. 

Remove all ignition sources 
Isolate the area of the spill and restrict acctss to pe-scns w e s i n g  protective clothing 
Ventilate area of release, as necessary, to disperse vapors and miss  
Small Spills Absorb reieased material with non-combustible absorbent Place into 

Large Spills 
containers for larer disposal (See Waste Disposal section below ) 
Evacuate rrea in the event o f  signiiicmt s?1lls Evaluate exposure potential 
Porcntial exposure may require h e  use o f  respiratory ptoteccion Use protective 
clothing Contain spill in :empcrxy dihes to avoid product migration a d  to assisf in 
recovery Do not allow material o escape into s:t+en, ground water. drainage ditches 
or surface waters 

Administer appropriate first aid 
Rrporr releases as required to the appropriate fe?eaI state and Iocal authorities 

Waste Disposal 
I t  is the responsibility ot the user to devmine if Lhe mater-al I S  a hurdous  mate at the time o f  

Dewmine compliance status with all applicable rcquixr-eqts prior to disposal 
Coiitdct the RCR4iSuperfund Hocline at(800) 211-9346 or your reaioiial LIS EPA officr for 

disposal 

guidaiice coiiccrniny case specific disposal issues 

Protective Weasures During Rcpaw and Vaintenance o f  Contaminated Equipment . Refci co Scctioit 7 0 - Special Protection Information . Draiii and purge equipment. as necessary, to remove rnaterfal residues 
Use gloves constructed of impervious materials such s heavy nitrile rubber and protective work 

Eliminate heat and ignition sources 
Do iiot allow oil to be injected into the skin from hrgn pressure leaks in hydraulic systems 
Wash exposed skin thoroughly with soap and ware. . Remove containinated clothing Launder befor: reJse 
Ke:p unnecessarv persons from liaurd area 

cIotlring it direct contact IS anticipated 

ILA-Nor Applic3de ND-LG Data NE-NoC Established 
ClTCO Hydraulic Fluids, SUS-2 (HF-002, Februar, 20 1997 CIS 1965) Page 3 o f  7 



0 6 0 HEALTH HAZARD DATA 
Health Hazard CIassific3tion (Per 29 CFR 1910 1200) 

-~ 
corrosive I ho I M J r q e l  I NQ 

7 

Imtant 1 ho I Tar::. 0r;a.n 1 No 

I No I se1s,tiz:. I N o  I 

ProducKomponcn t 
ClTCO Hydraulic Fluids SUS-I 

C 4 S X o  1 Conc ("/a) I hTP I [ARC 1 OSHA I Other 

Ltiuture 1 100 1 No I No 1 N o  I xo 

Eye Contact  

Ingestion 

Mild irritation ma? result from elei aced mist concentrations or dircc: caiitact 
with splad~iiig IiqLiC 
The Saybolt viscosiq of  the marc. als reprcseited by this MSDS ranye from IO0 
to 199 SUS at 100" F Accordinglv there is a risk o f  aspirating this mats-ial into 
the lungs wheri swallowed As?irat,cn may result in severe lung damage Upon 
inyestion o f  large quantities gas~ointestinal discomfort, diarrhea, and headache 
may occur Small doses mav produce irritarion, and diarrhea 
injection under the skin. i n  rnuszle or into the bloodstream may result in 
irritation, erythema, edema or seve-t, permanent tissue damage Most damage 
occurs during the first few hours 

Injection 

Chronic Exposure Symptoms 
Prolonged dnd/or frequent contact may cause drving cracking (demati:is) or folliculitis 

Other  Special Effects 
Notie expected 

Medical Coadihons Aggravated by Exposure 

Ftnt Aid and Emergency Procedures for Acute Effects 

Inhalation Move victim to fresh air If victim is not breathing, immediately begin 
cardiopulmonary resuscitation (CP9) lf breathing is difficult, 100 percent 
humidified oKygen should be administered by a qualified individual Seek medical 
atrentton immedrately 

Dermal Wash exposed skin with soap and water Remove contaminated clothing Launder 
befare use Seck medical aKention if irritation or pain persists 

None 

NA-Nor Applicable ND-bo D2ra NE-Not Es:ablished 
CITCO Hydraulic Fluids, SL'S-2 (HF-002, Februa? 20 1997, CIN 1965) Page 4 o f  7 

3\91 



6 0 HEALTH HAZARD DATA (continued) 

Chemicol ACCIHTLL ACCIHTLV ACGIH OSHAPEL O S H A P E L  OSHA ’ 
Component TW 4 STEU TLV T W 4  STEU P E L  

p p m  (mgW’) Ceiling (C) Shin ppm (me’ &la) Ceilmg (C) Shin 
ppm (mg/V’) noration” ppm (mg/W) not3rion” e 

Ebcs Flush eyes with  large volumes o f  \rat?* Seek medical amntion if irritation, pain or 
exC:SSive teiring pers,sts 

[ne ocstion 

Injection 

DO not induct vomiting I f  spontaneous vomiting is about co occur, place viccirn s 
hex! below knees Seck medical attention irnrnedizdy 
InJcc‘ion u n d t p  the skin in mus:Ie or into the blood stream is a medical ernergeqcy 
Sct‘c medical aticntion irrrnedtately 

hotes to Physician 
Tile Savbolt viscosity o f  the produc’s rt7resented bv this LISDS range between 100 to 199 SbS at 
looo F Upon ingrstion, there IS a risk o f  aspiration inro the lungs Aspintion may result in 

chemical pneumonitis Removal by careful gasmc lavage mav be considered 
Subcutaneous or intramuscular injection requires prompt surgical debridemeit 

7 0 SPECIAL PROTECTION INFOR.iVI?,TION 
Ventilation Requirements 

use iii well ve*itilared area I n  confined space mechznical ventilation may be required to keep levels 
of certain coinpoiients below applicable workplac: exposure levels as evaluated by desigqared and 
propert? traiiied pe.sonnel 

Specific Perbond Protcctn e Equipment 
Parsoiial prott.c:i\e equipment should be se‘ecred based upon the coiiditious under which this 
inaterial is used A h u x d  assessment ofthe work area for PPE rcquireinents should be conducted 
by a qualified protessional pursuant to OSHA regdacrons 

Respirator At elevated temperatures vapor or mist concentrations may exceed applicable 
workplace exposure levels Use a hlOSH or MSHA approved organic 
vapor/misr chemical cartridge respirator when elevated airborne concentrations 
are awcipaecd 
Safety glasses or chemical splash goggles if splashiny is aiiocipated 
Oil impervious  loves i f  frequent or prolonged contact I S  mpected 
Wear body-covering work clothes to avoid prolonged or repeated exposure 
Launder contaminated work clothes before reuse 

Eyes  
Derrnd 
Other Clothing 
or Equipment 

8 0 TRA~SPORTATION AVD SPECIAL PRECAUTIONS 
Storage Store below 150” F Do not apply heat or flame to container Keep separate from strony 

oxidizing agents 

&A-Not Applicsble h D - h o  Data NE-Not Established 
ClTGO Hydraulic Flu ds SUS-2 (HF-002 February 20 1997 C N  1965) Page 5 o f  7 



a 8 0 TRA3SPORTXTION AXD SPECIAL PREC4UTIONS (continued) 

- 
Reported in TSC4 Invcnu~ry as 

C 

Cornponenu Produc: 

: l u t l O n  Empty containers may contain combusaolc product residues Consult approprrate 
f e d e d ,  sate  and local authoritm beiore e a s i n g ,  recondmonrng, reclatrn ing, recycling 
or disposing of empty containers andlor waste residues o f  this product 

DOT Information 
Proper Snippcng Uame 
Hazard Class h o n  hazvdous 
Hazard ldentificatron Co hone Assigned 
Packaging Group hone Assigned 
Placard hsne 
Coinpatibility Category Group 33 
CHRIS Code OLB 

Pxroleum Lubricating Oil 

ClTCO Hydraulic Fluids SUS-2 e 
X 



a 
I 

W4RYtNG Oil injected into the s h n  from high pressure 1ah in 

hydnul ic  systems can cause severe injury hlosx damage 
occurs during the fimt few hours. Seek rnediczl attennon 
irnrnedtately Surgical removal ofoil may be necessary 

100 LABELING 
- 

11 0 REFINED PETROLEUM OILS 
The products listed on page one of this MSDS contains one or more o f  the following base oils 

Chemical Common Y a m e  CAS N o  
Solveiit Refined Heavy Paraffinic Distillate 6474 1 -88-4 
Solvent Refined Light Paraffinic Distillate 6474 1-89-5 
Solvent Oewaxed Heavy Paraffinic Distillate 64742-65-0 
Hydrocreated Light Paraffinic Distillate 64742-55-8 
Hydrotreated Heavy Paraffinic Distillate 64742-54-7 
Hydrotreated Heavy Naphthenic Distillate 64742-52-5 
Hydrotreated Neutral Oils 72623-87- 1 

ALL STATEMENTS, INFORMATION, AiYD DATA PROVIDED N THIS MATERIAL SAFETY 
DATA SHEET ARE BELLEVED TO BE ACCURATE AND RELIABLE, BUT ARE PRESENTED 
WITHOclT C U A R O i E ,  REPRESENTATION, WARRANTY,  OR RESPONSIBILITY OF 

W A R R X ~ T I E S  OF MERCHANTABILITY OR FTliyESS FOR A PARTICULAR PURPOSE 
ARE SPECIFICALLY DISCLAIMED USERS SHOULD MAKE THEIR OWN 
I\VESTIGATIONS TO DETERVXXE THE SUITABILITY OF THE INFORMATION OR 
PRODUCTS FOR THEIR PARTICULAR PURPOSE NOTHNG CONTAINED HEREIN IS 
INTENDED AS PERMISSION, kYDUCEiMEiVT OR RECOMMENDATION TO VIOLATE ANY 
LAWS OR TO PRACTICE ANY INVEIUTIOh COVERED BY E.YISTING PATENTS, 
COPYRIGHTS OR INVENTIONS 

ANY KIND, EXPRESSED OR EWLDED. ANY AND ALL REPRESENTATIONS AND/OR 

N +-Not Applicable ND-No Data N E-Not Established 
CITGO Hidraulic Fluids. SUS-2 (HF-002, February 20, 1997, C M  1965) Page 7 o f 7  



83/ 11/96 16 : 89 ' 28 -> 303 766 8025 

MATE'XISAL SAFETY DATA S€€I3ET 

H U U e A C t U r Q d  by 1 

ALCONOX, XNC, 
9 EAST t40TH STREET 
lpEw YORK, NY 10016 

TEtEPHOtIE S W E R  rO8 M R O E 2 l C Y  I C W - T E L  1-800-255-3924 
TELZPXONE "BER FOR XNTORHATIOHfr ( 2 1 3 )  532-4040 

v ?toduct N ~ J M  (M appaarm OA Uibolli  
C A S  RrgLetry Numbor1 

C?emi:s? F m r l y i  ANIONXC LIQUID 

LI QU I - H O P  
NOT PSPLICABLE 

- m r z s ;  199'3 __  - -  J A Z L  Pm,g*adr- _ -  

- 
DETSROENT 

I 

:ndsua l  ~ t r o  and Explorlon Hazatar 

214'F 
NO DATA 
NO DATA 
1 0 7 5  
N O T  APPLICABLE 
SLOrnR 
COWLOTELY SOLUBLE :H UcLt 
7ROPORTXONS 
YELLOW LXQUID, NENUY 3DORLZSS 



. l ~ ~ . ~ ~ ~  nsos 

5 t Ab& 1 L Cy - 
CondLt i o n s  to  hvoldt NONE 
~ncompat~bllfty (Hat.tLb18 E O  AvoLdIr OXIDIZING OR hLXALINZ SOLUTIONS 
iktardOu8 O e C O m P O * F t l O n  or 8yptQdUCt8 .  HAY RELEFSE 5% OX aUPNINO 

Pago 2 of 2 

STAEILE 

ON V19- 
I ~ o u c e a  o f  g n t r y r  InhaSatlon?r NO Sklnr YE8 Ingeatlon: YES 

e 
t i a d i c n  H d z a r d s  (Aouto and Chronlci SKIN CONTACT M Y  PROVE L o c p I u Y  

fR3LTATZNO t CAUSLHO DRYING AND/OR 
CHAPPXMQ. IHQESTION WX CAUSE 
DISCOHFORT AHD/OR D l m h .  
I 

Cbrcinoqenicity. NTPtr NO XARC Monageaphe7t NO OSRA Regulated? NO 
Siqns bnd Sympcomo Of Expoaura: PROtONOED SKIN CONTACT UAY CAUSE DRYING 

AND/OR C X U P l N C .  
c a  1 Cond.t ion8 Gsnorolly 

~ q q r a v a r a d  oy Expoautec NOT ESTABLISHED. UN?lECZ$SARY BXPOSum 
TO THIS PRODUCT OR MY INDUSTRIAL 

- - - -CXEXICBL SHOULO BE AVOID8% ----- - 
-ncrqency and F L r a t  k id '  - 
Pzocodurao Zyas - IHWBDXhTELY PLUSH WITH WATER FOR AT m S T  1S HXNUTES 

S k i n  - PLUSH WSTH PLENTY dp WATER 
Inqaotlon - DRINK LARGE QUANTITIES OF WATER OR M X L X .  

SEE A PHYSICIAN FOR DLSOOWORT. 

UN c .  vu. PSCA-ING AND 
s t ope  t o  bo Taken lf XatrriAL 
b e  Poleased ar SpLSlodt KhTBRIhL € 'OM PROYVSELY. FOR S W L  

SPXLLS ReCQVeR AS HVCH AS POSSIBLE 'd1Tki 
A8SORBENT HATERIAL AND PLUS8 REMAXhDE? 
T9 SEWER. HATERIAL ZS BIODECRN)ABL2 

J.35'1) 3.ar;ooaL Yochod S W  QUANTITIES HAY BE PISPQSED 0: : I  
SEWER. LARGE QUANTITIES SHOULD BE 
DISPOSED OF IN A C ~ C E  w n n  Lac=, 
ORDNANCES FOR DETERQENT PRODUCTS 

P r a c a u t L o - a  ca  30 Ztken Ln f 
S t a r  .n9 a?c! !iandlLng NO SPEC'LAL PRECAUTIONS IN STORING JSE 

PROTECTIVE EQVXPNEHT !?FEN KhNDLIVG 
UNDXLUTE MATERIAL 

NO BPECXAL REQUIREHENTS 0T)IEA T . W  COO3 
INDUS1#zAL HYGIENE AtiP S U E T Y  PP&CT:!CZS 
WLOYED WITH AUY INDUSTRIAL CHEXICXI. 

NOT REQUIXD 
N O W  

HOT REQUIR' 
SOT RZQUIP 
SKOBRVIOUS CLOVES ARE R E C O W i E N O E O  

RXCOH!GND&D. 

NOT REQUIRE', 

m o r n s  u m p x  S ? ~ H  SHLZLDS xu 

NOT REQUIRED 
NO SPECIXL PRACTICSS REQUIRED 



-- ." 
INDUSTRIAL HYGIENE. TOXICOLOGY, AND MATERIAL 

SAFETY DATA SHEET 
NOTE NO REPRESENTATION IS MADE AS TO THE ACCURACY OF THE INFORMATION 

HEREIN SEE PAGE 7 FOR CONDITIONS UNDER WHICH DATA ARE FURNISHED 

01691 DIESEL ENGINE OIL 13 
hufacturer s Name Ernergencv Telepnone No 

Texaco Inc (914) 831-3400 ext 204 
rddress 

P.0 Box 509 Beacon. NY 12508 
:hemica1 Name ndlor  Family or Description 

Diesel Enninc Oil 
THIS PROOUCT IS CLASSIFIEO AS 

- HAZARDOUS BY DEFINITION NO(5) ON ATt'ACHED EXPLANATION SHEETS 
NARNING STATEMENT 

NOT HAZARDOUS 

WARNING1 AVOID SKIN CONTACT WITH USED MOTOR OILS 

~~ 

'rotective Equipment (Type) 
Eves Chemical type goggles or face shield optional 

Skin Exposed employes should exercise reasonable personal cleanliness, 
this includes cleansing exposed skin areas several times daily 
with soap and uater, and laundering or dry cleaning soiled u o r k  
clothing at least weokly 

Inhalation None required i f  exposures a r e  within permissible concentrations, 
see bel ou. 

Ventilatiorr Adequate t o  meet permissible concentrations 

'ermissible Concentrations. 

Air 5 mg/cubic meter of air for mineral oil mist averaged over an 
8 hour drily exposure (ACGIH 1984-85) 

'irst Aid 
Eves 

Skin 

Ingestion 

As with most foreign materials, should eye contact occur, flush 
eyes with plenty of water 

None conridered necessary 

None considered necessary 

Inhalation. None considered necessary 

Other Instructions. None. 

N O  - Not Detrrminod NA - Not Applicablo 
< - LOSS Thrn %% > - Greater Than 1 

J 



I FWYSIDLMJ[IGAL EIFEcTs: . , I  

01691 
Effects of Exposure 

Acute 
Eves Believed to be minimally irritating 

I 1 Skin Believed t o  be minimally irritating 

Respiratorv Svstem Believed to be minimally irritating i f  not in excess of per- 
missible concentrations, see page 1 

Chronic N . D  

Other 

Sensitization Propertior 

Skirr Yes - N o  - Unknown A Respiratory Yes - No - Unknown x 
~~ ~ ~~ ~ ~~~~ ~ 

Medim Lethal Doso (LO5o LC H1 )(Spociod 
Oral Believed to be 5 n/kn  ( r a t ) .  D racticallv non-toxic 
Inhalation N.D. 
Dermal Believed to be > 3 g/kn (rabbit): practicallv non-toxic 
Other N. D. 
Irritation Index Estimation of Irritation (Spocios) 
Skin Believed to be < 0.5/8 0 (rabbit): no aoureciable effect 

Believed to  be < 15/110 (rabbit), no aoureciable effect 

Flunmrble Limits (XI 

Products Evolved Whon Subjected to H W  or Combustion 

Lower N Do 

Carbon monoxide and carbon dioxide may be formed on burning in 
limited air  supply. 

Recommended Fire Exrtnguishtng Agents And Spocial Procedures 
Accordin8 to the National Fire Protection Association Guide, u s e  
water spray, dry chemical, foam, or carbon dioxide 
Water or foam may cause frothing Use water t o  cool fire-exposed 
containers. I f  a leak or s p i l l  has not ignited, use uater spray 
t o  disperse the vapors and to provide protection for persons at- 
tempting to atop the l e a k  

Unusual or Explosive Hazards. 
None. 

I 1 

N O  - Not Oetormtned M A  - Not Applicrblr 
> - Grertr Thrr 2 
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'codr 
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4 5  ,. , 

Waste Disposal Method: 
Under RCRA, i t  is the responsibility of the user of products to 
determine, at the time of disposal, whether product meets RCRA 
criteria for hitzardous waste This is because product uses, 
transformations, mixture, processes, etc may render the result- 
ing material hazardous (See Remarks for Waste Classification ) 

Contain spill i f  possible Wipe up o r  absorb on suitable material 
and shovel up. 

Procedures in Case of Breakage or Leakage (Transoortation Spills Call CHEMTREC (800) 424-9300) 

Remarks Waste Classification: Product has been evaluated for RCRA charac- 
teristics and does not meet criteria o f  a hazardous waste i f  

discorded in its purchased form 

WARNING! AVO10 SKIN CONTACT WITH USE0 MOTOR OILS 

Used gasoline motor ai ls  have caused skin c n c e r  in Irbora- 
tory ntmrls when repenedly applied md l e f t  in p l u e  Ce- 
ween rpplimions 
In c n e  o f  skin contact promptly wash thoroughly with tog 
and wner 
Oil-soiled clothing should be c lened  before reuse 

~~ ~ 

Reguirements for Transportation Handling and Storage 
Xinimur feasible handling temperatures should be maintained Periods of 
exposure to high temperatures should be minimized Water contamination 
should be avoided. 

pH of  undiluted product Solubility Nenl 

Percent Volatile by Volume Evaporation ( ) =  1 

- 
vlscosltv 198.3 cSt @ 40'C Other 

Hazardous Polvmerizations Occur K 00 not occur 

The Material Reacts Violently Wttk (If others is checked below see additional comments on p q e  6 for tuther details 

Air Water Heat Strong Oxidizers Others None of These 
X 

Y D  - Not Determined N A  - N o t  Appli~lble 
< - Less Than > - Greatr Than 3 



Chemrcal/Common Name CAS No Exposure Limit Range in L 

SAdtv Pkg containing C;rlCium phenolate, 11 00 - 19 99 
alken 1 succinrmide 

Solven r -dewaxed heavy prtaffrnlc petroleum 64742650 5 0 mg/rn3 TWA 35 00 - 49 99 ' 
distillates 

Severely solvent-refined hydrotreated heavy 64742525 5 0 mg/m3 TWA- ACCIH 35 00 - 49 99 
naphthenic petroleum distillates 

*Hazardous according to OSHA (1910.1200) or one or more state Right-To-Know lists 

I 
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01691 DIESEL ENGINE OIL 13 

WARNING’ AVOID SKIN CONTACT WITH USED ,YOTOR OILS 
1 

Used gasoline motor oils have caused skin cancer in labora- 
tory animals when repeatedly applied and left in place be- 
tween applications. 
In case of skin contact, promptly wash thoroughly with soap 
and water. 
Oil-soiled clothing should be cleaned befDre reuse 

Chemical/Common Name CAS No Range in Z 

-Adtv. Pkg. containing calcium phenolate, 11 00 - 19 9 9  

Solvenr-devrxed heavy paraffinic petroleum 64742650 35 00 - 49 99  

Severely solvent-refined hydrotreated heavy 64742525 35 00 - 49 99 

alken 1 succinimide 

distillates 

naphthenic petroleum distillates 
.Hazardous according to OSHA (1910.1200) or one or more state Right-To-Know lists 

H I S  
Health 0 Reactivity 0 
Flammability. 1 Special - 

CAUfiON Mirusa of empty cont8imrs c8n b. h8irdour Empty containers can be hazardous i f  used to store toxic flammable 
or reactwo materials 
residuos Do not prorruriza or oxposa to opan flame or heat 

HEALTH EMERGENCY TELEPHONE. 19 14) 83 1-3400 (EX1 204) 

Cutting or walding of empty containers might causa fire explosion or toxic fumes from 
Keep containor closad and drum bungs in place 

I 

5 j 
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> &e. Q €691 4wrmQ1oIuum- 

TEXACO IMEMS TO C W L Y  FULLY WITH PROVISIONS OF THE TOXIC SUBSTANCES COMROL ACT 
STATE OF HICHIGAN CRITICAL HATERIALS ACT (REVISED 1985) 

- 

To determino ~ ~ l t u b t l t t y  or effect of my Im or regulation with respect to the product. users should Consult 
legal dVtSOr or the rppropriate government agency 

S 
T e x x o  does not undertake to furnish advice on such matters 

R. T. Richards Title Xgr Env Conservation & Toxicology 
1 1-06-85 BV 

Date 0 New a Revised Supersedes 

6 



PHILLIPS PETROLEUM 3-14-1996 7 57 PAGE 9/15 

I. 

USA and WORLDWIDE 

I 

September 29  1995 

Material Safety Data Sheet 

UNLEADED REGULAR GASOLINE 
(Including Reformulated) 

- - - - - - - - - PdoK--rmmERs - --. _-. -- -.--------.--- -.-------- - 
PHILLIPS 66 COMPANY Energenc y ( 9 1 8 )  661-8118 
A Division o f  P h i l l i p s  Petroleum Company General NSDS Infornation 
B a r t l e s v i l l e ,  Oklahoma 74004 - ( 9 1 8 )  661-3709 

For Additional MSDSs ( 9 1 8 )  661-3709 

A .  Product Identification 
Synonyms Motor Fuel P e t r o l  

Chemical Nane Mixture 
Chemical Family Hydrocarbon 

Chenical Formula Mixture 
CAS Reg No Mixturs 
Product No 12050, 12051, 12750, 12751 12080, 12081, 11050 1 1 0 5 1  

12180, 12181, 12170, 1 2 1 7 1 ,  12280, 12201, 12270 1 2 2 7 1  
12380, 1 2 3 8 1 ,  12370, 12371 

Product and/or Components Entered on EPA's TSCA Inventory YES 

This product Is in U S commerce and is l i s t e d  i n  the Toxic Substances 
Control A c t  ( B C A )  Inventory o f  Chemicals, hence, it may be subject to 
applicable TSCA provisions and r e s t r i c t i o n s  

B. Components 

Ingrodiontr 

Gasoline, including 
Bonune 
Toluene 
Ethyl Beneeno 
Xylenos (nixmi isomers 1 
Methyl-tert-Butyl Ether 
1,2,4-Trimethyl Benzene 
Isopentane 
n-butane 

cas / OSHA X G I H  
Nunber By Ut PEL TLV 

8006-61 -9 
71 - 4 3 - 2  

100-41 - 4  
1330-20 - 7 
1634- 04 -4  

95  -63-  6 

106-97-8  

1 0 8 - 8 8  - 3  

78-78-1, 

100 
< 5  

1-35  
0 - 4  

1-10 
(16 

0 5 - 2  5 
( 2 0  
< t o  

( 1 )  Areas covered by the Buwxne S t a n d a r d ,  29 CFR 1910 1028. w i l l  havc a 1 
ppn 8 hour TWA and 5 ppn STEL 

(2 )  For Trimethylbenrene 

h A  hotAppItabk hE hotEsLabLthrd I 
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C. Personal Protection In formation 

I 
PAGE 10/15 

V e n t i l a t i o n  Use adequate  v e n t i l a t i o n  t o  c o n t r o l  c o n c e n t r a t i o n  
below recommended exposure  limits 

For c o n c e n t r a t i o n s  e x c e e d i n g  t h e  recommended 
e x m u r e  limit, u s e  a p p r o p r i a t e  NIOSHdSHA 
approved a i r  purifying r e s p i r a t o r  When e n t r y  
i n t o  or e x i t  from c o n c e n t r a t i o n s  o f  unknown 
exposure, use NIOSH/nSHA approved s e l f - c o n t a i n e d  
b r e a t h i n g  a p p a r a t u s  (SCBA) 

Eye P r o t e c t i o n  Use safety glasses with s i d e  s h i e l d s  and face 
s h i e l d  € o r  s p l a s h  p r o t e c t i o n :  

R e s p v a t o r y  P r o t e c t i o n  

-- z k f n  P t ~ ~ E t T ~ ~ ~ ~ ' o v e s ' r ' e o I s t a ~ ~ f o  3x0 ' k ~ ~ i ~ ~ i i ~ i i i ~ ~  --- - --. 
( V i t o n ,  n i t r i l e ,  neoprene) Use f u l l - b o d y ,  long 
s l e e v e d  garments t o  p r e v e n t  skin c o n t a c t  

NOTE P e r s o n a l  p r o t e c t i o n  i n f o r m a t i o n  shown i n  S e c t i o n  C is based upon g e n e r a l  
in fomat ion  as t o  normal u s e s  and c o n d i t i o n s  Where special o r  unusual  
u s e s  or c o n d i t i o n s  e x i s t ,  it i s  s u g g e s t e d  that t h e  expert a s s i s t a n c e  o f  
an i n d u s t r i a l  h y g i e n i s t  o r  o t h e r  qualiiied p r o i e s s i o n a l  b e  sought  

D. Handing and Storage Precautions 
Do n o t  g e t  i n  e y e s ,  on skin o r  on c l o t h i n g  Do n o t  b r e a t h e  vapors a i s t  
fume o r  d u s t  Do n o t  swallow Play be a s p i r a t e d  i n t o  lungs  Wear 
p r o t e c t i v e  equipment and/or  garments d e s c r i b e d  m S e c t i o n  C if exposure  
c o n d i t i o n s  warrant Wash t h o r o u g h l y  a f t e r  handl ing Launder c o n t a m i n a t e d  
c l o t h i n g  b e f o r e  r e u s e  Use o n l y  u i t h  adequate  v e n t i l a t i o n  

Keep away from h e a t ,  sghrkr, and flames S t o r e  i n  a u e l l - v e n t i l a t e d  area 
Store i n  t i g h t l y  closed c o n t a i n e r  Bond and ground during t r a n s f e r  

E. Reactivity Data 
S t a b i l i t y  S t a b l e  

I n c o m p a t i b i l i t y  (Haterials t o  Avoid) Oxygen and s t r o n g  o x i d i z i n g  a g e n t s  
Conditions t o  Avoid Yot A p p l i c a b l e  

Hazardous P o l y m e r i z a t i o n  W i l l  Not Occur 
Conditions to Avoid Hot A p p l i c a b l e  

Hazardous Decomposition P r o d u c t s  Carbon o x i d e s  and v a r i o u s  
hydrocarbons when burned 

F. Health Hazard Data 

Recommended Exposure Lirmts 

See S e c t i o n  B 
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Acute Effects of Overexposure i 

Eye Hay c a u s e  m i l d  i r r i t a t i o n  w i t h  s t m g m g  and r e d n e s s  o f  t h e  e y e s  

S k i n  May c a u s e  mrld i r r i t a t i o n  Repeated o r  prolonged c o n t a c t  may 
cause d e f a t t i n g  o f  t h e  s k i n ,  r e s u l t i n g  i n  d e r m a t i t i s  

I n h a l a t i o n  Hay c a u s e  headache,  n a u s e a ,  weakness,  s e d a t i o n ,  and 
u n c o n s c i o u s n e s s  a t  h i g h  c o n c e n t r a t i o n s  (>300 ppn) 

I n g e s t i o n  nay be s l i g h t l y  J r r i t a t i n g  t o  i n t e s t i n e s  Hay cause nausea If 
swallowed, may b e  a s p i r a t e d  resulting i n  
possible f l u i d  a c c u n u l a t i o n  m t h e  lungst 

I - - - - - - 

r a t ,  for unleaded g a s o l i n e  i s  18 8 ml/kg 

- - _ _  _- -- 4 .__-__ - -4  --A_-- ------- - - --- 
Subchronic and Chromc Effects of Overexposure 

Unleaded g 8 s o l i n e  has produced kidney c a n c e r  i n  male r a t s  o n l y  No 
comparable kidney d i s e a s e  is known t o  o c c u r  in humans 

Gasoline. g e n e r a l l y  c o n t a i n  benzene which har been d e s i g n a t e d  a 
c a r c i n o g e n  by the National T o x i c o l o g y  Program (NTP), t h e  I n t e r n a t i o n a l  
Agency f o r  R e s e a r c h  on Cancer (IARC), and t h e  O c c u p a t i o n a l  S a f e t y  and 
H e a l t h  Administration (OSHA) Benzene may produce b l o o d  changes  which 
i n c l u d e  reduced p l a t e l e t s ,  r e d  b l o o d  c e l l s ,  and w h i t e  b l o o d  c e l l s  
A l s o ,  a p l a s t i c  anemia,  and a c u t e  nonlynphotic  leukemia Benzene has 
produced f e t a l  d e a t h  i n  l a b o r a t o r y  animals  and caused chromosome c h a n g e s  
i n  hunanr and m u t a t i o n  changes in c e l l s  o f  o t h e r  organisms 

I s o p e n t a n e  d i d  n o t  produce kidney damage m a s u b c h r o n i c  o r a l  l a b o r a t o r y  
s t u d y  or in  a s u b c h r o n i c  i n h a l a t i o n  exposure  t o  4500 ppm r s o p e n t a n e  
a l o n e  or fooo ppm of a 5 0 / 5 0  m i x t u r e  o f  i s o b u t a n e  a n d ' i s o p e n t a n e  

Exposure o f  p r a g m n t  r a t s  d u r i n g  g e s t a t i o n  t o  t o l u e n e  a t  l e v e l s  250  ppm 
and h i g h e r  produced some m a t e r n a l  t o x i c i t y  and e m b r y o / f e t o t o x i c l t y  A 
l i f e t h e  i n h a l a t i o n  study Fn r a t s  d i d  n o t  show any t o x i c  effects even a t  
t h e  high d o s e  of 3Q0 pp,m 

B e h a v i o u r a l  signs of h e a r i n g  l o s s  derc observed i n  reds exposed t o  
t o l u e n e  s u b c h z o n i c a l l y  a t  l e v e l s  of  1000 ppm or more Comparable 
e f fec ts  have n o t  been r e p o r t e d  i n  hunans 

M e t h y l - t o r t - b u t y l  E t h e r  (HTBE) is n o t  r e a d i l y  absorbed through the skin 
and inhaled is r e p i d l y  e l i m i n a t e d  from t h e  body I n h a l a t l o n  
s t u d i e s  detorrr ined nTBE i s  n o t  a n e u r o t o x i n ,  however, h i g h  
concentrations (8000 ppm) can cause c e n t r a l  nervous system d e p r e s s i o n  
Inhalation of HTBE d o e s  n o t  c a u s e  f e t a l  malformations  n o r  does  it 
interfere with t h e  r e p r o d u c t i v e  capacity 

Ethylbonzeno has c a u s e d  f e t o t o x i c i t y  and l i v e r  and k i d n e y  i n j u r y  in 
laboratory a n h u l r  

L i v e r  and kidney changes  have been noted in long term s t u d i e s  in a n n a l s  
exposed t o  xylenes 
s u b c h r o n i c  exposure t o  mixed x y l e n e s  a t  c o n c e n t r a t i o n s  approximately  
f i v e  times t h e  p e r m i s s i b l e  exposure limit 

An epidemiology s t u d y  of workers exposed t o  two isomc7s Of 
trlmethylbenzene had symptoms of nervousness, tension ,and anxiety, and 
asthmatic b r o n c h i t i s  I n  a d d i t i o n ,  a f ter  i n h a l a t i o n  o f  60 ppm measured 
as hydrocarbon vapor, t h e  u o r k e r s '  p e r i p h e r a l  b l o o d  showed a tendency to 
hypochromic anemia and a d e v i a t i o n  from normal i n  t h e  c o a g u l a b l l l t y  of 
t h e  b l o o d  

Yo c o n p a r a b l e  m j ~ y  has been reyrted i n  hurnans 

F e t o t o x i c i t y  has  been observed i n  a n m a l s  w i t h  
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Other Health Effects. 

COnbUStiOn, a normal use o f  g a s o l i n e ,  r e s u l t s  i n  an exhaust  t h a t  has 
been a s s o c i a t e d  wi th  skin c a n c e r  i n  l a b o r a t o r y  animals Skin c a n c e r  das 
observed i n  t h e s e  animals  when exhaust  war concentra ted  and r e p e a t e d l y  
a p p l i e d  t o  t h e  skin This  is not a normal r o u t e  o f  exposure r e l e v a n t  t o  
humans 

Combustion (burning)  of mort carbon-conta in ing  m a t e r i a l  forms carbon 
monoxide Carbon monoxide i n h a l a t i o n  may cause  carboxyhemoglobinenia 
Chronic exposure t o  carbon monoxide causes f a t i g u e ,  po r memory, loss o f  
s e n s a t i o n  in f ingers , v i s u a l  d i s t u r b a n c e s  and insomnia1 
Carboxyhenoglobiner ia  i s  f r e u u e n t l y  misdiagnosed a s  fl 

S e n s i t i v e  r u b - p o p u l a t i o p  t o  t h e  i n h a l a t i o n  of 
hsrefepc - ean - --. - l h . r h n . m n a a x i d ~  - 0 r ~ q e a  -ha-bloodstream 

a d v e r s e l y  effoct  people  with p r e - e x i s t i n g  h e a r t  d i s e a s e ,  pregnant women 
and smokers 

A T o x i c i t y  Study Sunnary f o r  Toluene i s  a v a i l a b l e  upon r e q u e s t  

A T o x i c i t y  Study Sunnary f o r  I sopentane ,  Commercial Grade is  a v a i l a b l e  
upon request 

Health Hazard Categones. 
Animal Human A n i m a l  Huian 

Known Carcinogen -X- -x- Toxic - - 
Suspect  Carcinogen - - Corrosive - - 
nutagen -x- - I r r i t a n t  - - 
Teratogen - - Target  Organ Toxin 3- -x- 
hllergic S e n s i t i z e r  - - S p e c i f y  - Blood Toxin ,  Reproductive 
Highly Toxic  - - Toxin-Embryo/€etotoxin,  

Lung- Aspira t  ion Hazard 
Kidney Toxm,  L i v e r  T o x i n  

First Aid and Emergency Procedures 

Eye F lush  eyes u i t h  running water f o r  a t  l e a s t  f i f t e e n  minutes I f  
x r r i t a t i o n  or adverse  symptoms deve lop ,  seek nedrca l  a t t e n t r o n  

S k i n  Wash s k i n  with soap and d a t e r  f o r  a t  l e a s t  f i f t e e n  minutes i f  
i r r i t a t i o n  or adverse  symptoms deve lop ,  seek medical  a t t e n t  i o n  

I n h r l a t i o n  Remove from exposure If breath ing  i s  d i f f i c u l t ,  g i v e  oxygen 
I f  b r e a t h i n g  ceases a d m i n i s t e r  a r t i f i c i a l  r e s p i r a t i o n  f o l l o d e d  
by oxygen Seek h e d i a t e  medical a t t e n t i o n  

I n g e s t i o n  Do not induce vomiting Seek immediate medical  a t t e n t i o n  

Note t o  P h y s i c i a n  Gastric lavage  u s i n g  a c u f f e d  endotracheal  tube may be 
performed a t  your d i s c r e t i o n  
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